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OSTREOPSIS MASCARENENSIS SP. NOV. (DINOPHYCEAE), 
DINOFLAGELLÉ TOXIQUE ASSOCIÉ À LA CIGUATERA 
DANS L'OCÉAN INDIEN. 


Jean Pascal QUOD 


ARVAM 
14, rue du stade de l'Est - 97490 Sainte Clotilde 
Tle de la Réunion - France. 


RÉSUMÉ- Les dinoflagellés tropicaux du genre Ostreopsis comportent 4 espèces décrites à ce jour. 
Une nouvelle espèce potentiellement toxique est présente dans l'archipel des Mascareignes. 
Ostreopsis mascarenensis sp. nov. se distingue des autres Ostreopsidaceae par de ts grandes 
dimensions (diamètre dorso-ventral de 113 à 195 um), une hypothèque non bombée et une activité 
natatoire benthique. La cellule posséde deux pusules s'ouvrant dans le sulcus et un pyrénoide rouge 
en position dorsale. Les détails de l'arrangement des plaques thécales sont présentés. Cette espèce 
élabore des phycotoxines très actives chez la souris, suggérant un rôle possible dans l'élaboration du 
complexe toxinique de la ciguatera dans l'océan Indien. 


ABSTRACT - Ostreopsis mascarenensis sp. nov. is a new toxic species of the ciguatera-associated 
assemblage of dinoflagellates. Isolated in the Mascareignes archipelago (SW Indian ocean), it differs 
from the other species of the genus by its morphological and ecological characters, particularly large 
dorso-ventral size (113-195 jum) and exclusive geotropic swimming, Details of the thecal structure 
and morphology are presented and discussed. Crude methanol extracts from a natural "bloom" were 
toxic to mice at doses up to 65 mg/kg. Since this region is the ciguatera endemic area in the South 
West Indian ocean, attention should be paid to the contribution of these phycotoxins in the regional 
pattem of ciguatera fish poisoning. 


MOTS-CLÉS - Dinoflagellés benthiques, Ostreopsis, ciguatera, récifs coralliens, océan Indien. 


INTRODUCTION 


Les dinoflagellés du genre Ostreopsis sont des composants benthiques et 
épiphytiques habituels des écosystémes coralliens. 

Quatre espèces ont été décrites à ce jour: O. siamensis Schmidt 1901, O. 
lenticularis Fukuyo 1981, O. ovata Fukuyo 1981 et O. heptagona Norris 1985. 
Certaines espèces sont reconnues productrices de phycotoxines (Bomber et al., 1988), 
et sont 4 ce titre susceptibles de contribuer significativement avec Gambierdiscus 
toxicus Adachi et Fukuyo 1977, Prorocentrum lima (Ehr.) Dodge 1975 et P. concavum 
Fukuyo 1981 à l'élaboration du complexe toxinique mis en jeu dans la ciguatera, 
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Dans l'océan Indien, le cortège de dinoflagellés ciguatérigènes associés à la 
ciguatera inclut les espèces généralement décrites dans les autres régions tropicales et 
subtropicales (Quod et al., 1994). Elles appartiennent aux genres Prorocentrum, 
Ostreopsis, Coolia, Gambierdiscus, Scripsiella, Synophysis et Amphidinium. Des 
peuplements épiphytiques importants de représentants du genre Ostreopsis sont parfois 
observés dans les secteurs récifaux à fort hydrodynamisme. 

Nous décrivons ici une nouvelle espèce toxino-productrice, de grande taille et 
rencontrée dans l'archipel des Mascareignes (Sud Ouest de l'océan Indien), région 
d'endémicité ciguatérique. 


MATÉRIEL ET MÉTHODES 


Des prélèvements algaux ont été effectués en novembre 1992 et juin 1993 dans 
le complexe récifo-lagonaire des diverses îles des Mascareignes (Réunion, Maurice, 
Rodrigues), dans le cadre d'une étude globale sur la communauté des dinoflagellés 
benthiques récifaux du Sud-Ouest de l'océan Indien. Le matériel biologique a été 
prélevé en apnée ou en scaphandre autonome, filtré au travers de tamis de 850, 250 et 
38 um, puis conservé dans de l'eau de mer formolée à 10 %. 

Les échantillons destinés à la culture cellulaire sont maintenus à température 
ambiante jusqu'au laboratoire. Aprés isolement et ringages successifs des cellules en 
milieu stérile, celles-ci sont transférées dans le milieu de culture modifié MPP de 
Provasoli & Pintner (Provasoli, 1970). Les cellules vivantes ou conservées sont 
ultérieurement observées au microscope photonique (CARL ZEISS). Les dimensions 
cellulaires sont mesurées au moyen d'un micromètre oculaire. L'analyse de 
l'arrangement des plaques thécales à été effectuée par observations au microscope 
optique et électronique des plaques ou des fragments de plaque. 

L'étude toxicologique présentée ici a été menée à partir d'une collecte unique 
d'un «bloom» épiphytique d'Ostreopsis mascarenensis sp. nov. observé sur des algues 
macrophytes (Galaxaura sp.) en juin 1993. Aprés détermination de la densité en 
dinoflagellés et filtration de l'échantillon, celui-ci est conservé à -20? C dans du 
méthanol. La fraction soluble dans le méthanol est utilisée comme source de l'extrait 
brut toxique. La procédure de purification ultérieure, précédemment décrite (Quod et 
al., 1994), consiste en une succession de solubilisations sélectives de l'extrait brut dans 
divers solvants organiques. Les extraits ainsi obtenus sont mis en suspension dans une 
solution physiologique à 1 % de Tween 60 (polyoxyéthylène sorbitan monostéarate). 
Les tests de toxicité aiguë ont été effectués sur des souris de 18 à 20 grammes. Après 
administration par voie intrapéritonéale, la symptomatologie développée ainsi que le 
temps de survie sont notés. La DLM (Dose Létale Minimale) est définie comme étant la 
dose d'extrait la plus faible, rapportée à un gramme de l'animal, capable de tuer une 
souris entre 6 et 24 heures. 


RÉSULTATS 


Description générale 
Division: Pyrrhophyta Pasher 


Source : MNHN. Paris 
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Classe: Dinophyceae Pasher 

Ordre: Peridiniales Lindemann 
Famille: Ostreopsidaceae Lindemann 
Genre: Ostreopsis Schmidt 


Ostreopsis mascarenensis sp. nov. Quod (figure 1). 

Organismus photosyntheticus. Dinoflagellatum armatum magnum. Cellulae 
ovale (Longitudo dorso-ventralis 113-195 um; 25-30 um longae et 79-138 um latae). 
Pyrenoideus in regione dorsale cellulae. Epitheca atque hypotheca aequabilis. Thecae 
laeves areolis numerosis. 

Habitatio: marina; cellulae in loco Saint Leu, Réunion insulae. 

Iconotypus: figura nostra 1 





Figure 1: Vue apicale de O. mascarenensis sp. nov. 


Source : MNHN, Paris. 
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Au sein du genre Ostreopsis, les critères de différenciation sont surtout basés 
sur les caractéristiques morphologiques: forme et taille (Fukuyo, 1981). 

Ostreopsis mascarenensis sp. nov. est un dinoflagellé benthique photo- 
synthétique de grande taille (diamètre dorso-ventral moyen de 148 pm), Sa forme est 
globalement ovale, à l'exception du sulcus qui présente quelques indentations (figure 
De 

Ses dimensions sont présentées dans le tableau I, Comparées aux autres 
représentants du genre, elles démontrent que O. mascarenensis est la plus grande 
espèce décrite du genre Ostreopsis. 

Observées au faible grossissement, les thèques supérieure et inférieure ont 
sensiblement la même taille et le pore apical (Po) peut être aisément distingué en vue 
apicale. En vue latérale, on observe une originalité au sein de ce groupe. Les thèques 
ont une forme différente, l'hypothèque apparaissant non bombée (figure 2c). 

La structure cytoplasmique fait apparaître un matériel peu dense, du fait de la 
faible longueur des cellules (25 à 30 um). Les chromatophores, de couleur jaune brun, 
sont en forme de bâtonnets et se raréfient vers la périphérie cellulaire (figure 1). 


Plusieurs structures sont observables au faible grossissement: 


1/- dans la partie ventrale, 1 ou 2 pusules plus ou moins développées, de forme ovale et 
semblant s'ouvrir dans le sulcus; 


(Sy 


р 


Figure 2: Morphologie générale et arrangement des plaques thécales. a) Vue apicale de l'épithèque 
(Ep). Б) Vue antapicale de l'hypothèque. (Ho). c) Coupe optique. 














Source : MNHN, Paris 



























































Tableau I: Principales caractéristiques morphologiques des dinoflagellés du genre Ostreopsis. (a): moyenne + erreur standard. (b): étendue. 


© 
diamètre diamètre Е 

espèce dorsoventral| transversal | rapport | longueur | toxicité Référence 2 

р T D/T > 

(um) _ (um) (um) 8 

Ostreopsis mascarenensis (a) |148 + 19,3 103 + 11,6 1,43 i25 à 30 toxique $ 
(b) |(113-195) (79-138) Е 

a 

Ostreopsis heptagona 108 70 2543 |59 toxique NORRIS et al., 1985 т 
(96-122) (62-84) (48.70) 8 

CET E 

j г 

Ostreopsis lenticularis 614969) [41(35-51) 149 FUKUYO, 1981 $ 
5 

е 

63 45 14 33 toxique TINDALL et al., 1990 Е 

(49-75) (37-53) (26-41) = 

© 

ГЭ 

Ostreopsis siamensis (60-100) (45-90) |FUKUYO, 1981 © 
102+7,7 76 £92 1450, |27+3,8 toxique HOLMES et al., 1988 8 

(88-115) (64-93) (22-36) Я 

TOSTESON et al., 1986 E 

a 

8 

Ostreopsis ovata (50-56) (25-35) atoxique ЕСКОУО, 1981 È 
51 (39-55) 32(26-35) 1,59 25(22-26) TINDALL et al., 1990 5 

43(33-51) 31(26-33) 1,39 26(25-28) TINDALL et al., 1990 е 

2 

5 
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2/- un pyrénoide rouge, parfois présent dans la région dorsale et à proximité du pore 
apical. 


Arrangement des plaques thécales 


La thèque est constituée de plaques de tailles et formes inégales, délimitées par 
un réseau de bandes intercalaires. La surface thécale est lisse et couverte de pores 
(figure 3) visibles en microscopie photonique. L'observation au microscope à balayage 
révèle la présence de légères dépressions, de forme ronde ou ovale. En grand nombre et 
de taille peu différente (1 à 1,2 um de diamètre), elles sont constituées en leur centre 
d'un ou plusieurs pores de taille variable (0,2 à 0,4 um) (figure 3b). 

La disposition des plaques thécales est présentée dans la figure 2. Celles-ci sont. 
codées selon la notation conventionnelle de Kofoid (Steidinger, 1979). Compte tenu de 
leur petite taille, il n'a été possible de caractériser ni les plaques sulcales, ni les plaques 
cingulaires. 

L'épithèque est composée de 10 plaques (figure 2a). Une plaque apicale centrale 
(1) et de grande taille jouxte le pore apical. Ce dernier est de grande dimension (26 
um) et légèrement courbe (figure 3a). Pour O. heptagona et O. ovata, sa longueur serait 
respectivement de 8-9 um (Norris er al., 1985) et 6-7 um (Besada et al., 1982). Par sa 
position, il s'apparente donc à O. siamensis, O. lenticularis et O. ovata et diffère de О. 
heptagona. 





Figure 3: a) Détail de la région du pore apical (Po). b) Détail de l'ornementation thécale: légères 
dépressions présentant un ou plusieurs pores. 


Source : MNHN. Paris 
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L'hypothèque a une structure plus complexe. Sept plaques peuvent être aisément 
identifiées (figure 2b). 

Une grande plaque pentagonale antapicale (notée 1p) présente un allongement 
dorso-ventral. Sa longueur est de 102 um et sa largeur de 40 um (rapport de 2,55). 


Écologie et distribution 


Ostreopsis mascarenensis sp nov. est un dinoflagellé photosynthétique. Il a été 
préférentiellement retrouvé en arrière des récifs barrière entre 2 et 5 mètres de 
profondeur, en situation épiphytique sur les macroalgues rouges et brunes plutôt que sur 
les sédiments ou les coraux nécrosés. Il coexiste avec d'autres dinoflagellés, en 
particulier Gambierdiscus toxicus et Ostreopsis ovata. Il peut former des «blooms» 
épiphytiques avec des densités supérieures à 10 000 cellules par gramme d'algues 
support, et constitue alors l'espèce épiphyte quasi-exclusive qui recouvre les 
macroalgues. 

En culture, les cellules se déplacent essentiellement sur le fond par à-coups 
successifs. Les flagelles demeurent non visibles en microscopie photonique, contrai- 
rement aux observations effectuées pour O. siamensis et O. lenticularis. On note une 
déformation progressive des lignées de cellules. Les contours deviennent irréguliers et 
la partie dorsale pointue, suggérant une inadaptation au milieu de Provasoli et Pintner. 


Toxicologie 


L'injection chez l'animal de doses croissantes d'extrait brut méthanolique 
entraîne l'apparition d'une symptomatologie révélatrice d'une atteinte nerveuse ainsi que 
le décès rapide des souris aux doses supérieures testées (tableau IIa). 

Une purification partielle de l'extrait brut met en évidence l'existence de 
plusieurs fractions toxiques hydro et liposolubles (tableau IIb). 


DISCUSSION 


Le genre Ostreopsis comportait 4 espèces pour lesquelles la classification 
repose sur les caractères morphologiques. Une nouvelle espace, O. labens sp. nov. a été 
récemment observée en Floride (Faust, en soumission). Il existe en outre un dino- 
flagellé récifal morphologiquement apparenté à Ostreopsis: Coolia monotis Meunier 
(Faust, 1992). 

Nos observations révèlent un certain nombre de caractères morphologiques et 
écologiques qui distinguent Ostreopsis mascarenensis sp. nov. des autres représentants 
actuels du genre: 





1/- O. mascarenensis sp. nov. s'avère le plus grand et le moins bombé des Ostreopsis, 
en relation avec son caractère benthique. Cette grande taille se retrouve au niveau de la 
plaque 1"", dont le rapport longueur / largeur est de 2,55. Chez O. siamensis, ce ratio 
est de 1,6 (Holmes et al., 1988). 

2/- le pore apical (Po) est considérablement plus grand que chez O. heptagona, autre 
espèce de grande taille (longueurs respectives de 26 et 8-9 um); 


Source : MNHN, Paris 
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(а): 
TESTS EFFECTUES AVEC L'EXTRAIT BRUT METHANOLIQUE 
poids: тави annees dereloppée ches da кошы 
mg/10 cellules doses aigues doses subaigues 
(65 mg/kg à 250 mg/kg) (<à 65 mg/kg) 
353 incapacité motrice puis diarrhées 
paralysie, ataxie 
diarrhées lacrymation 
décès entre 20 et 60 minutes  |piloérection 
e 


PURIFICATION DE L'EXTRAIT BRUT / DETERMINATION DES FRACTIONS TOXIQUES 


EXTRAIT BRUT METHANOLIQUE 





(20,5 mg) 
FRACTION FRACTION FRACTION FRACTION 
METHANOL HEXANE AQUEUSE BUTANOL 
(9 mg) (3,5 mg) (3,8 mg) (4,2 mg) 
toxique atoxique toxique toxique 
DLM= 63 mg. kg DLM non déterminée DLM non déterminée 


Tableau II: Toxicité expérimentale de O. mascarenensis sp. nov. sauvage. (a): tests réalisés avec 
Textrait brut méthanolique; (b): purification et détermination des fractions toxiques. 


3/- arrangement des plaques thécales est similaire à celui décrit pour les espèces O. 
siamensis, O. ovata et O. lenticularis (Fukuyo, 1981; Holmes er al., 1985) mais diffère 
de O. heptagona (Norris et al. , 1985). Chez ce dernier, la plaque 5" est en contact avec 
к 

4/- contrairement aux autres Ostreopsidaceae qui ont une activité natatoire avec rotation 
autour de l'axe dorso-ventral, cette espèce qui est dotée d'une hypothèque moins 
bombée que l'épithèque, se déplace en culture sur le fond et n'est que rarement observée 
en eau libre. 


Sur la base des observations présentées et des comparaisons effectuées avec les 
autres représentants du genre Ostreopsis, il est possible de conclure que Ostreopsis 
mascarenensis sp. nov. est une nouvelle espèce de dinoflagellé benthique en milieu 
corallien. C'est également le plus grand représentant de la famille. En milieu naturel, il 
peut constituer de véritables «blooms» épiphytiques associés aux algues macrophytes. 

Les espèces toxiques du genre Ostreopsis élaborent des toxines hydrosolubles 
aux activités voisines de la maitotoxine produite par Gambierdiscus toxicus (Bomber et 





Source : MNHN, Paris 
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al., 1988; Tindall et al., 1990). Les résultats préliminaires de notre étude confirment la 
toxicité potentielle de cette nouvelle espèce. Des travaux complémentaires demeurent à 
réaliser pour d'une part, caractériser le nombre et la nature des phycotoxines élaborées 
et, d'autre part, préciser la place de ce dinoflagellé dans le processus biomarin de la 
ciguatera. 
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THE DESCRIPTION OF 
HYPOGLOSSUM SUBSIMPLEX SP. NOV. 
(DELESSERIACEAE, RHODOPHYTA) 
FROM THE FLORIDA KEYS, GULF OF MEXICO 


Michael J. WYNNE 


Department of Biology and Herbarium, University of Michigan, 
Ann Arbor, Michigan 48109, U.S.A. 


ABSTRACT - Hypoglossum subsimplex sp. nov. is described from the Florida Keys, Gulf of Mexico, 
which raises the total to 8 species of Hypoglossum occurring in the western tropical and subtropical 
Atlantic. Distinctive characteristics of the new species include its very small size (to 6 mm in 
height), its usually simple or sub-simple blades, its long, continuous tetrasporangial sori, the 
restriction of the tetrasporangia to the primary layer, and the absence of a corticated midrib. 


RESUME - Hypoglossum subsimplex sp. nov. est décrit de Florida Keys, Golfe du Mexique, ce qui 
porte à huit le nombre total d’espéces d’Hypoglossum rencontrées dans l'Atlantique tropical 
occidental et subtropical. Les caractères distinctifs de cette nouvelle espèce comprennent une taille 
très réduite (jusqu'à 6 mm de hauteur), des lames généralement simples ou sub-simples, des sores 
tétrasporangiaux longs et continus, des tétrasporocystes limités à la couche primaire, et l'absence de 
cortication de la nervure (traduit par la Rédaction). 


KEY WORDS : Delesseriaceae, Florida, Gulf of Mexico, Hypoglossum, H. subsimplex, marine algae, 
Rhodophyta, 


INTRODUCTION 


Four species of the genus Hypoglossum (Delesseriaceae, Rhodophyta) were 
listed in Wynne's (1986) checklist of benthic marine algae for the tropical and 
subtropical Western Atlantic. These included the Type of the genus, H. hypoglossoides 
(Stackhouse) Collins & Hervey, a pair of species originally described from Key West, 
Florida, by Harvey (1853), namely, H. involvens (Harvey) J. Agardh and H. tenuifolium 
(Harvey) J. Agardh, and the then-recently described H. anomalum Wynne & Ballantine 
(1986). In the subsequent years, two new species were described: H. rhizophorum by 
Ballantine & Wynne (1988) and H. simulans by Wynne, I. Price, & Ballantine (1989). 
In addition, H. caloglossoides, which had been described from Lord Howe Island in the 
South Pacific (Wynne & Kraft, 1985), was reported to occur in the Florida Keys 
(Bucher er al., 1990). Even with this growing richness in the diversity of species now 
recognized in this flora, an additional species appears to warrant recognition and 
description, which is the purpose of this paper. 
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MATERIALS AND METHODS 


The host material, Halimeda tuna (Ellis et Solander) Lamouroux, was promptly 
preserved in 5% formalin-seawater solution. The small thalli of the Hypoglossum were 
picked off the host with a forceps and under a dissecting microscope, They were then 
placed on glass slides and stained with 1% aniline blue acidified with dilute acetic acid. 
The mounts were then rinsed of excess stain, ringed with liquid glucose (Karo" corn 
syrup) and placed in a warming oven to allow them to solidify; some of the mounts 
were left unstained. A standard Zeiss research microscope equipped with a camera 
lucida and a camera-back was used to prepare the figures. Herbarium abbreviations 
follow Holmgren er al. (1990). 


OBSERVATIONS 


Vegetative Structure 


One to several (up to 6) erect blades arise from a small attachment disc (Fig. 1- 
3, 10). Fully grown blades reach only 6.0 mm in height and 1.0 mm in width. These 
primary blades usually bear some lateral bladelets (Fig. 1), which always arise from the 
midline. Injured blades can produce bladelets from the cut surface. Blade margins are 
entire. Occasionally 1- to 3-celled rhizoids can be produced from. marginal cells of the 
blade. The apical organization involves all tertiary initials reaching the blade margin 
(the “Hypoglossum type”) and all cells of second-order rows bearing third-order rows 
(the “H. hypoglossoides type”) (Fig. 4). Intercalary cell divisions are absent. The 
vegetative blade is entirely monostromatic except for the midline, which is three-cells 
in thickness (the primary axial cell and the pair of transverse pericentral cells), There is 
no rhizoidal cortication covering the midline (Fig. 10). Cells of the alae in mature 
blades are elongate, measuring 40-66 um long and 8-18 um wide, but are not arranged 
in longitudinal rows in reference to the long axis of the blade, 


Reproductive structure 


The male plants bear spermatangial sori on both blade surfaces and on both 
sides of the midline (Fig. 2 and 5). The sori are generally in diagonally arranged 
(chevron-like) and in a somewhat random pattern, with both small isolated sori and 
larger confluent areas. 

The female plants produce carpogonial branches along the midline, the 
cystocarps thus being restricted to the midline (Fig. 6). Usually only one but 
sometimes two cystocarps can be developed on a single blade (Fig. 3). Cystocarps 
measure 140-150 um in diameter, The pericarp of the cystocarp is simple, that is, 
unadorned, and has a small ostiole. 

Tetrasporangial plants produce the sori arranged on either side of the midline 
(Fig, 1). The tetrasporangial sorus is long and continuous (Fig. 9). The maximum soral 
length measured, including the part from which spores had already been shed, was 
2580 um. The sorus extends close to the distal end of a fertile blade (Fig. 7). The 
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Fig. 1-4. Hypoglossum subsimplex. Fig. 1. Tetrasporangial thallus. Fig. 2. Spermatangial thallus. Fig. 
3, Female thallus, with young cystocarps located on the midline of the blades. Fig. 4. Apical 
organization, showing one half of a blade, and with tetrasporangial primordia (shaded) being cut off 
within 8 segments of the apical cell. 
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lateral pericentral cells but not the transverse pericentral cells participate in the 
formation of the sporangia (Fig. 7). Typically, the two second-order cells adjacent to 
the lateral pericentral cells as well as nearby third-order cells are involved in the 
formation of sporangia (Fig. 8). Young tetrasporangia can be observed to have already 
been cut off from the lateral pericentral cells on the 8th segment proximal to the apical 
cell of a blade (Fig. 4). Primary cells cut off tetrasporangial primordia in an acropetal 
sequence. It appears that cover cells are then cut off, one to each blade surface, by the 
primary cell following the formation of the tetrasporangial primordium, These cover 
cells undergo no further division, and cortical cells are not present, such that the 
tetrasporangia lie in a single so-called primary layer within the fertile blade. The 
sporangia are somewhat cruciately rather than tetrahedrally divided, and at maturity the 
tetrasporangia measure 40-48 um in diameter. 


Hypoglossum subsimplex Wynne sp. nov. 


Fasciculus laminarum simplicium aut subsimplicium erectarum delicatarum e base 
disciformi orientium; ramificatio tantum ad unum ordinem; laminae tantum usque 6 mm 
altae; margines laminae laeves; costa corticata destituta; omnes cellulae serierum 
cellularum secundi ordinis series cellularum tertii ordinis procreant; tetrasporangia 
tantum in una lamina procreant, cellulis ambo serierum secundi ordinis et tertii ordinis 
abscissa, vicina costa laminae, sic laterales cellulas pericentrales includentibus; sorus 
tetrasporangiorum non discretus in longitudino sed ad aliquot distanciam currens; sori 
spermatangiorum plerumque in turmis diagonaliter aut irregulariter dispositi, parvi et 
sejuncti aut confluentes; uno aut duo cystocarpiae in quoque femina lamina, in costa 
locatae. 


Diagnosis: A cluster of simple or subsimple erect, delicate blades arising from a 
discoid base; branching to one order only; blades only up to 6 mm tall; margins of 
blade smooth; corticated midrib lacking; all second-order row cells producing third- 
order rows; tetrasporangia produced in only the primary layer, cut off by cells of both 
second- and third-order rows in vicinity of midline of blade, thus including lateral 
pericentral cells; tetrasporangial sorus not discrete in length but running continuously 
for some distance; spermatangial sori arranged usually in diagonal or irregular groups, 
small and isolated or becoming confluent; 1 or 2 cystocarps per female blade, located 
on the midline. 


Holotype: Wynne 9959 (slide in MICH), on Halimeda tuna, collected by M. D. 
Hanisak, 19 June 1994, Content Keys, lee side of Florida Keys, Florida, U.S.A. 
Isotypes: slides deposited in MEL, PC, UC, US. 


Fig. 5-8. Hypoglossum subsimplex: Fig. 5. Spermatangial blade. Fig. 6. Cystocarpic blade. Fig. 7 and 
$. Distal (Fig. 7) and proximal (Fig. 8) views of a single tetrasporangial sorus on the Holotype. Scale 
bars: 100 um in Fig. 5 and 6; 40 um in Fig. 7 and 8. 
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Fig. 9 and 10. - Hypoglossum subsimplex. Fig. 9. Portion of tetrasporangial thallus, with sorus on 
lateral branch. Fig. 10. Base of thallus, showing some utricles removed when detached from host 
Halimeda. Scale bars : 200 um in Fig. 9; 100 um in Fig. 10. 


In addition to the Hypoglossum subsimplex, the host plant, Halimeda tuna, was 
also epiphytized by other algae, including Griffithsia heteromorpha Kütz., Dictyota sp., 
Crouania attenuata (C.Ag.) J.Ag., the Falkenbergia hillebrandii-stage of Asparagopsis 
taxiformis (Delile) Trev., Polysiphonia sphaerocarpa Børgesen, Heterosiphonia 
crispella (C. Ag.) Wynne, Lomentaria sp., and colonial diatoms. 


DISCUSSION 


Hypoglossum Kützing, with about 23 recognized species, occurs in tropical, 
subtropical, and temperate seas of both hemispheres. Taxonomic criteria include habit 
and organization (entirely erect or partially prostrate; monopodial or ramisympodial), 
apical organization, patterns of tetrasporangial and spermatangial sori, and whether the 
tetrasporangia are formed in a single (primary) layer or in several layers, i.e., involving 
the cortical cells. 

In a limited number of species of Hypoglossum tetrasporangia are produced 
only by the primary layer of cells, that is, not by cortical cells (Wynne, 1989). This 
group of species includes H. protendens (J. Ag.) J. Ag., H. dendroides (Harv.) J. Ag., 


Source : MNHN, Paris 


HYPOGLOSSUM SUBSIMPLEX SP. NOV. 259 


H. minimum Yamada, H. geminatum Okamura, and H. sagamianum Yamada as well as 
Н. subsimplex. ln both H. protendens and H. dendroides only the inner second-order 
cells bear third-order cell rows, and the transverse pericentral cells are commonly 
involved in tetrasporangium formation (Womersley & Shepley, 1982), features which 
effectively separate them from H. subsimplex. 

Hypoglossum minimum, known from southern Japan, obviously is closely 
related to the new species. In addition to the restriction of the tetrasporangia to the 
primary layer, H. minimum shares with H. subsimplex several other features, such as the 
small stature of the blades and their origin from a discoid holdfast. The height of H. 
minimum has been reported as 1-4 mm (Yamada, 1936), 2-5 mm (Konno & Noda, 
1980), and up to 9 mm (Yoshida & Mikami, 1986). Other shared features are the 
participation of lateral pericentral cells in the production of tetrasporangia and the 
apical organization in which tertiary rows are produced by all second-order cells. 
Several critical differences, however, can be cited to distinguish these two species. The 
tetrasporangial sorus in H. minimum is “well defined” (Yoshida & Mikami, 1986), 
“discrete” (Wynne et al., 1989) and “forming a round-shaped group” (Konno & Noda, 
1980) unlike the elongate, more or less continuous and indeterminate sorus 
characteristic of H. subsimplex. Another difference is that the production of one order 
of lateral blades is commonly expressed in H. subsimplex, in contrast to the situation in 
H. minimum, in which blades are always simple (Konno & Noda, 1980), "simple or 
rarely ramified” (Yamada, 1936), or “very rarely” branched (Yoshida & Mikami, 
1986). The midline of H. subsimplex is uncorticated, but that of H. minimum is slightly 
corticated (see fig. 3 in Yoshida & Mikami, 1986). Finally, each sporangium is 
associated with two “cover cells” (see Womersley & Shepley, 1982), one to each 
surface, in H. subsimplex, whereas a layer of small cortical cells cover the 
tetrasporangial sorus in H. minimum (see fig. 14 in Yoshida & Mikami, 1986). 

Hypoglossum geminatum differs from the new species by having a prostrate 
primary axis, forming branches always in opposite pairs, and producing tetrasporangia 
only from second-order cells (Yoshida & Mikami, 1986). Thalli of Hypoglossum 
sagamianum are small, 2-4 cm (Yamada, 1941), with branching to about 3 orders. This 
species is distinctive with its tetrasporangial sori being restricted to relatively small 
ultimate blades and in the absence of third-order cells within the sorus (Mikami, 1987), 

Some reduced forms of Hypoglossum have been described from the Adriatic 
and Mediterranean Seas, such as H. minutum Kützing (Kützing, 1843, 1849, 1866) and 
H. crispum (Zanardini) Kützing (Kützing, 1845, 1866), but these taxa have usually been 
relegated to taxonomic synonymy within H. Aypoglossoides (Hauck, 1885; DeToni, 
1900). The tetrasporangial sori in H. hypoglossoides are in continuous bands on both 
sides of the thickened, conspicuous midrib (Schneider & Searles, 1991; Maggs & 
Hommersand, 1993). The typical form of H. hypoglossoides is branched to several 
orders, easily separating it from H. subsimplex. 

Another somewhat small-statured species is Hypoglossum parvulum described 
by Levring (1941) from the Juan Fernandez Islands, Chile. Thalli of that species reach 
about 4 cm in height, and blades are 3 mm wide, and they are richly branched from the 
midrib. Unlike the pattern in H. subsimplex, the tetrasporangial sori in H. parvulum are 
located in the lower portion of the blades. 
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Table I: Comparison of Western Atlantic species of Hypoglossum 


















































apical tetrasporangia from 
habit branching | organization! midrib lateral pericentral cells distinctive features 
H. anomalum mostly usually Type 1 broad, well yes (as well as from blades emerge between midrib and 
rostrate opposite developed transverse peric. cells) | margin of parent blade 
H. caloglossoides | mostly opposite Type 1 uncorticated Î yes (as well as from Tegular constriction of creeping axes 
prostrate transverse peric. cells} with pattern of nodes and internodes 
H. hypoglossoides | erect altemate & — | Type 1 usually well | no broad sterile region separating = 
opposite developed tetrasporangial sori 2 
H. involvens erect alternate Туре 1 uncorticated Î yes (lying in a narrow | marginal bullations; incurved apices 3 
sorus) 
H. rhizophorum | mostly altemateor | Type uncorticated — | yes (as well as from creeping axes giving rise to simple в 
| prostrate | unequal pairs transverse peric. cells) — | blades 
H. simulans mostly altemate Type 2 usually yes (but not by bladelets arise on basal segment of 
prostrate uncorticated | transverse peric. cells) | parent blade 
H. subsimplex | erect simple or | Type 1 uncorticated Î yes (but not by tetrasporangia restricted to primary 
subsimple transverse peric. cells) | layer 
H. tenuifolium | erect alternate Type2 uncorticated Î yes greenish color; blade often 
overlapping, imbricate 








' туре 1: all cells of 2nd order rows bear 3rd- order rows; Type 2: only some cells of 2nd-order rows bear 3rd-order rows. 
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There are two basic types of apical organization in Hypoglossum: 1) all cells of 
the second-order rows bear third-order rows; or, 2) not ail cells of the second-order 
rows bear third-order rows (Womersley & Shepley, 1982). The apex of H. subsimplex 
is of the former pattern, which is characteristic of the majority of species in the genus 
(Wynne et al., 1989). 

Several species of Hypoglossum have serrate blade margins; this group of 
species includes H. serratifolium Okamura (Mikami, 1985), H. guineense Lawson & 
John (1982), H. armatum (J. Ag.) J. Ag., H. revolutum (Harv.) J. Ag., and the fimbriate 
form of H. harveyanum (Womersley & Shepley, 1982). The new species is clearly 
easily separable from these species. 

Table I presents the eight species of Hypoglossum currently recognized as 
occurring in the tropical and subtropical Western Atlantic and a number of taxonomic 
features which serve to characterize them. 


ACKNOWLEDGEMENTS. - I wish to thank Dr. M. Dennis Hanisak of Harbor Branch 
Foundation, Fort Pierce, FL (U.S.A.), who both organized the collecting trip to the Florida Keys and 
who kindly snorkeled to depths greater than I could manage. 


BIBLIOGRAPHY 


BALLANTINE D.L. & WYNNE MJJ., 1988 - The life history and development of Hypoglossum 
rhizophorum (Delesseriaceae, Rhodophyta) in culture, a new deep-water species from the 
Caribbean. J. Phycol. 24: 8-12. 

BUCHER KE., NORRIS J.N, LITTLER M.M, & LITTLER D.S., 1990 - Marine algae new to 
Florida, including Trichosolen molassensis sp. nov. (Chlorophyta) and Diplothamnion jolyi 
var. ecellulare var. nov. (Rhodophyta). Cryptogamic Bor. 1: 295-307. 

DE TONI G.B., 1900 - Florideae, Sectio II. In Sylloge algarum, vol. IV, 387-776. Padua. 

HARVEY W.H., 1853 - Nereis Boreali-Americana.. Part II-Rhodospermae. Smithsonian Contr. 
Knowledge 5(5): 258 p., 36 pls. 

HAUCK F., 1885 - Die Meeresalgen Deutschlands und Oesterreichs. xxiii + (1 + 575 p., pls. I-V, E. 
Kummer, Leipzig. 

HOLMGREN P.K., HOLMGREN N.H. & BARNETT L.C., 1990 - Index Herbariorum. Part 1, The 
Herbaria of the World, 8th edn., New York Botanical Garden, Bronx, New York, 643 p- 

KONNO K. & NODA M., 1980 - Some marine algae further added to the marine flora of Akita 
Prefecture (5). Niigata College of Pharmacy, Seibutsu No. 3: 51-57. 

KÜTZING F.T., 1843 - Phycologia generalis.... 458 p., 80 pls. Leipzig. 

KÜTZING F.T., 1845. Phycologia germanica. x * 340 p. Nordhausen. 

KÜTZING F.T., 1849 - Species Algarum. vi 922 p. Brockhaus, Lipsiae [Leipzig]. 

KÜTZING F.T., 1866 - Tabulae Phycologicae. Vol. 16. 35 p., 100 pls. Nordhausen. 

LAWSON G.W., & JOHN D.M., 1982 - The marine algae and coastal environment of tropical West 
Africa. Beihefte Nova Hedw. 70. 455 p. 

LEVRING T., 1941 - Die Meeresalgen der Juan Fernandez-Inseln. In SKOTTSBERG, C. (ed.) The 
Natural History of Juan Fernandez and Easter Island. Vol. Il: 601-670, pls. 49-53. 
Almqvist & Wiksells, Uppsala. 


Source : MNHN, Paris 


262 MJ. WYNNE 


MAGGS C.A. & HOMMERSAND M.H., 1993 - Seaweeds of the British Isles Volume 1 Rhodophyta 
Part 3A Ceramiales. The Natural History Museum, London, xv + 444 р. 

MIKAMI H., 1985 - On Hypoglossum serratifolium Okamura, a delesseriaceous red alga from Japan. 
Jap. J. Phycol. 33: 51-56. 

MIKAMI H., 1987 - On Erythroglossum pulchrum Yamada and Hypoglossum sagamianum Yamada 
(Rhodophyta, Delesseriaceae). Jap. J. Phycol. 35: 124-129. 

SCHNEIDER C.W. & SEARLES R.B., 1991 - Seaweeds of the Southeastern United States. Cape 
Hatteras to Cape Canaveral. Duke University Press, Durham and London, xiv + 553 р. 

WOMERSLEY H.B.S. & SHEPLEY E.A., 1982 - Southern Australian species of Hypoglossum 
(Delesseriaceae, Rhodophyta). Austral. J. Bot. 30: 321-346. 

WYNNE MJ., 1986 - A checklist of benthic marine algae of the tropical and subtropical western 
Atlantic. Can. J. Bot. 64: 2239-2281. 

WYNNE MJ., 1989- A reassessment of the Hypoglossum group (Delesseriaceae, Rhodophyta), with 
a critique of its genera. Helgoländer Meeresunters. 42: 511-534. 

WYNNE MJ. & BALLANTINE DL., 1986 - The genus Hypoglossum Kiitzing (Delesseriaceae, 
Rhodophyta) in the tropical western Atlantic, including H. anomalum sp. nov. J. Phycol. 
22: 185-193. 

WYNNE MJ. & KRAFT G.T., 1985 - Hypoglossum caloglossoides sp. nov. (Delesseriaceae, 
Rhodophyta) from Lord Howe Island, South Pacific. Brit. Phycol. J. 20: 9-19. 

WYNNE MJ., PRICE LR. & BALLANTINE D.L., 1989 - Distinctions between Hypoglossum 
barbatum Okamura, H. minimum Yamada, and H. simulans sp. nov. (Delesseriaceae, 
Rhodophyta). Phycologia 28: 28-38. 

YAMADA Y., 1936 - Notes on some Japanese algae. VII. Sci. Pap. Inst. Algol. Res. Fac. Sci. 
Hokkaido Univ. 1: 135-140. 

YOSHIDA T. & MIKAMI H., 1986 - Observations on morphology of Hypoglossum minimum 
Yamada and H. geminatum Okamura (Delesseriaceae, Rhodophyta). Jap. J. Phycol. 34: 
177-184. 





Source : MNHN, Paris 


Cryptogamie, Algol. 1994, 15 (4): 263-266 263 
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ABSTRACT - SEM observations of Coronastrum aestivale reveal the presence of long, tapered 
spines of exfoliated parent cell wall sections. One and sometimes two spines occur on each wall 
remnant. This new feature may be taxonomically significant within the family Scenedesmaceae. 


RÉSUMÉ - L'examen au MEB de Coronastrum aestivale révèle la présence de soies longues et 
effilées portées par les fragments de paroi desquamée de la cellule parentale. Une et parfois deux 
soies se rencontrent sur chaque reliquat pariétal. Ce nouveau caractère peut être significatif dans la 
famille des Scenedesmaceae (traduit par la Rédaction). 


INTRODUCTION 


The genus Coronastrum was described by Thompson (1938) with C. aestivale 
as the designated type. Later Fott (1946) added the species C. ellipsoideum and in 1950, 
Thompson described C. lunatum emending the genus to include the latter two species: 
«Coenobia are composed of four cells arranged in a flat plate at the angles of a square, 
remote from one another but connected by strands of cell wall substance, each cell 
contains one parietal chromatophore with a pyrenoid. Reproduction is by autospores.» 
(Thompson, 1950). 

In August 1983, a plankton collection was made from a permanent pond in 
Lawrence, Kansas. The waters were brown-green with blooms of Volvox carteria f. 
weismannia (Powers) lyengar, V. spermatosphaera Powers, Peridiniopsis polonicum 
(Wolo.) Bour., and other unidentified gymnodinoids. Coronastrum aestivale was 
present in low numbers and upon SEM examination a new feature, long, tapered spines, 
was observed. 


MATERIALS AND METHODS 


Formalin preserved material of C. estivale collected by Thompson (1950) was 
obtained from the Kansas University Herbarium to compare with our field sample 
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Fig. 1, 2: Coronastrum aestivale. Fig. 1: Four-celled colony with numerous spines. Note the four 
quater sections of the original parent cell wall. Fig. 2: Spines occur on exfoliated wall remnants and 
on the cell walls of dividing cells. 
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which was preserved in 2% final concentration glutaraldehyde buffered with pond 
water. Both samples were rinsed in Carefoot medium (Carefoot, 1968), adhered to pre- 
treated cover slips (Timpano & Pfiester, 1985), post-fixed with 1% buffered OsO,, 
washed with water, dehydrated in ethanol, critical point dried in liquid CO,, mounted 
on stubs, coated with gold using a sputter coater, and examined with an ETEC Auto 
Scan or JEOL 840A. 


RESULTS AND DISCUSSION 


In the preserved field sample, only 4-celled coenobia of C. aestivale were 
observed (Fig. 1). Each coenobium is planer with equidistant cells circumscribing a 
large, open central area. Each cell is connected but not appressed to its immediate 
neighbor by cellular material (Thompson, 1938, 1950) and every cell retains a portion 
of mother cell wall. The cells average 5 um in diameter. No gelatinous matrix is 
present. Autosporic reproduction results in 4 daughter cells. As a cell cleaves, the 
parental wall splits into 4 equal sections (Fig. 2). Each wall section becomes free at the 
apex, exfoliates and enrolls along its longitudinal edges. When daughter cells separate 
from one another, each inherits one of the quarter sections. Now these broadly 
lanceolate wall remnants are attached only at the base of each autospore. One or two 
spines are observed attached in a row along the central longitudinal line of the wall 
remnant. Each spine is widest at its base, 0.2-25 um and slightly tapers along its 30-50 
um length ending in an acute point (Figs. 1, 2). Newly divided cells already possess 
spines before the cells separate. Development of spines is not known, although they 
must mature before exfoliation begins. The presence of spines was not noted on the 
three described species (Thompson, 1938, 1950; Fott, 1946). This feature may not 
resolve with LM bright-field optics without special treatment. 

Formalin preserved type material (Thompson, 1950) was examined with the 
SEM. Coronastrum coenobia were present, but covered with debris. Attached spines 
were not observed, but it is difficult to know the effect the 35 years in formalin has had 
on these fine structures. 

Coronastrum is placed in the family Scenedesmaceae near Crucigenia, 
Tetrastrum and Hofmannia which it resembles in gross morphology and reproduction 
(Thompson, 1938, 1950). Crucigenia and Tetrastrum are coenobia of 4 appressed cells 
with no obvious attached parental wall remnants and are generally delimited by the 
presence of spines (Tetrastrum) or their absence (Crucigenia) (Ahlstrom & Tiffany, 
1934). Coenobia of Hofmannia differ from Coronastrum by the presence of a copious 
gelatinous matrix which surrounds the cells. Another family member, Scenedesmus, has 
spines and fine structures called bristles. The ultrastructure observations of the 
Scenedesmus terminal spine shows a complex structure of closely aggregated spikelets 
(Staehelin & Pickett-Heaps, 1975). Its bristles, up to 20 at a time, issue from 
specialized pores on the wall. These bristles can be extremely long (ca, 100 um) and are 
directly comparable to either the aggregate spikelet structure of Scenedesmus or its 
bristles. Spines of Coronastrum are simple with no compound structure and they do not 
issue from a specialized pore region. These spines do not dissolve in ethanol. 
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In summary, the presence of fine tapering spines attached to the exfoliated 
parent cell wall of C. aestivale is a feature new to the genus. While their presence may 
be of taxonomic importance, critical observations of the two remaining species are 
necessary before emending the generic description. 
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ABSTRACT - This paper describes and comments on 79 species and infraspecific taxa of 
Trachelomonas Ehr. and Strombomonas Defl. (Euglenophyta) from oxbow lakes in Alabama and 
Indiana, U.S.A. On the basis of the organisms studied we propose 9 new species, 7 new varieties and 
1 new forma. Thirteen taxa have been examined by scanning electron microscopy. 


RÉSUMÉ - 79 taxons appartenant aux genres Trachelomonas Ehr. et Strombomonas Defl. 
(Euglenophyta) provenant de bras morts de rivieres d'Alabama et d'Indiana, U.S.A., sont étudiés 
Nous proposons 9 nouvelles espèces, 7 nouvelles variétés et 1 nouvelle forme. Treize taxons ont été 
examinés au microscope électronique à balayage. 


KEY-WORDS - Taxonomy, morphology, ultrastructure, Trachelomonas, Strombomonas, 
Euglenophyta. 


INTRODUCTION 


Oxbow lakes (formed by river meanders) are common and often highly 
productive floodplain features of major rivers around the world (Joo & Ward, 1990 a, 
b). The limnology of these lakes is very poorly known. Due to annual flooding, many 
water bodies within the floodplain undergo substantial limnological changes. 
Depending on the successional stage, oxbow lakes exhibit a wide range of land-water 
interface zones. 

In a previous study (Joo, 1990), high diversity and abundance of euglenoids 
were found in oxbow lakes in Alabama. In water samples from these lakes, we have 
observed many taxa belonging to the genera Trachelomonas Ehr. and Strombomonas 
Defl., euglenoids with distinctive envelope structures. In these genera, the morphology 
of the envelope is a key taxonomic criterion to be used for identification. This fact is 
shown in the principal books and publications on cytology and taxonomy of euglenoids 
in general (e.g. Huber-Pestalozzi, 1955; Leedale, 1967; Popova, 1966; Starmach, 1983; 
Tell & Conforti, 1986), as well as those focused on genus Strombomonas (e.g. 
Deflandre, 1930; Hager, 1979; Tell & Conforti, 1984 and 1988), or the treatises on 
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Trachelomonas (e.g. Balech 1944; Conforti & Tell, 1986; Couté & Thérézien, 1985; 
Deflandre, 1926; Dodge, 1975; Leedale, 1975; Rino & Pereira, 1990). 

Despite the high abundance of euglenoids in shallow water bodies in general, no 
major taxonomic or ecological investigations have been carried out in North America. 
In this paper we describe several new records of Trachelomonas Ehr. and 
Strombomonas Defl. taxa, some of which are established as new species, new varieties 
and a new forma. In addition, the ultrastructure of 13 taxa is included in this study. 


MATERIALS AND METHODS 


Three oxbow lakes representative of different developmental stages in the Black 
Warrior River basin (Alabama), and one oxbow lake (Indiana) were selected for this 
study. Alabama oxbow lakes (Cypress Cutoff Lake: CCL, Touson Lake: TL, Little 
Keaton Lake: LKL) are deep (4-7 m maximum depth during low water level), and their 
ages range from 70 to over 500 years. For a detailed description of the habitat, see Joo 
& Ward (1990. a). Tristate Oxbow Lake (TOL) was formed by the Great Miami River 
which has its source in mid-Ohio. TOL is located in the floodplain before the parent 
river joined into the Ohio River (longitude 84°50’, latitude 39°07’). This lake is less 
than 150 years old and very shallow (70 cm deep during low water level). For the 
purpose of this paper, we analyzed 17 water samples which were identified by code 
numbers (see table I). These samples have been chosen for their high abundance of 
Euglenophyta from the monthly samples collected from 1988 to 1990 (Alabama 
samples) from 1991 to 1992 (Indiana samples). The water samples were collected at 





Stati 





Code number Date 


TOL 3/31/91 
5/4/91 
5/9/91 
5/14/91 
6/1/91 
6/13/91 
7/15/91 
11/1/90 
12/3/90 
12/6/90 
1/6/91 
6/1/90 
12/16/90 
1/6/91 
11/1/90 
12/4/90 
3-6/1/91 





LKL 





CCL 

















ت دم à w‏ م ہے یا ت а моо‏ دم | ت دم س 





Table 1 - 17 water samples identified by code numbers. TOL: Tristate Oxbow Lake; LKL: Little 
Keaton Lake; CCL: Cypress Cutoff Lake; TL: Touson Lake. 
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1m depth using a Van Dorn sampler and preserved with Lugol’s solution, For 
taxonomic identifications a Leitz binocular microscope was used. For the SEM work, 
unpreserved organisms were filtered onto a 0.45 ym cellulose acetate filter (Millipore) 
and air dried for 3-4 hours. These samples were then sputter coated with gold- 
palladium (Hummer VI Sputtering System). Specimens were examined and 
photographed using a Hitachi $-2500 (Univ. of Alabama) and a Phillips 505 scanning 
microscopes (Miami University). 

We have recorded 79 taxa (table II); only the organisms that are new to science 
and those which the ultrastructure was observed, are described in the text. In certain 
cases, additional comments on relevant morphological or distributional characteristics 
are furnished. 

The samples were deposited in the collection of the Limnology Laboratory of 
the Department of Biological Sciences, University of Buenos Aires. 


RESULTS 
Taxonomical descriptions 


Fam. Euglenaceae 
Trachelomonas Ehr. 


T. abrupta Swir emend. Defl. var. minor Defl. Figs. 20, 89-91 

Lorica 20-22 um long, 9.5-11 um broad, cylindrical with the sides slightly 
curved to parallel. Ends rounded, the posterior somewhat acuminate. Pore provided 
with an annular thickening, surrounded by a crown of 7-9 conical spines of even length 
or longer than the rest of the envelope. Membrane with punctuations (0.11-0.14 um 
diam.), fairly separated from each other (200-230/100 um), conical spines (0.5-1 x 
0.18-0.25 um) scattered (180-200/100 um) and very small warts (0.03-0.04 im diam.) 
closely distributed (3500-4000/100 um). Europe, Africa, Argentina, Recorded in the 
U.S.A. for the first time. 

Rino & Pereira (1989-90) discussed the envelope ornamentation of this variety. 
We agree in all with their observations. 


T. bacillifera Playf. var. minima Playf. Figs. 25, 87 

Lorica 22-26 um long, 19-21 um broad, ovoid to broadly ellipsoid, punctuated 
(310-340/100 ım?) and covered with rod-like obtuse spines (0.5-1 um long, 0.5-0.75 
um diam.) closely distributed (440-450/100 m^). Pore, 3-3.5 um diam., surrounded by 
an annular thickening. Membrane reddish-brown. Widespread. 


T. cordata (Drez.) Defl. fo. minor Defl. Figs 81-82 
Lorica 10-12 um long, 8-10 um broad, heart-shaped. Pore surrounded by a 
subcylindrical collar (1.5-2 x 2.5-3 um). Membrane smooth. 
This forma was originally described by Deflandre (1926) in materials from 
Venezuela, ours is the only other known record. 
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Table II: Trachelomonas and Strombomonas taxa from the studied oxbow lakes of U.S.A. 


Trachelomonas 


T. abrupta Swir. emend. Defl. var. minor Defl. 


T. bacillifera Playf. var. minima Playf. 
fo. sparsispina Гей. 
T. cordata (Drez.) Рей. 
fo. minor Defl. 
var. punctata var. nov. 
T. crebea Kell. emend. Defl. 
T. curta Da Cunha emend. Defl. var. minima 
Tell & Zaloc 
T. dybowskii Drez. 
T. granulata Svár. emend. Defl. 
T. granulosa Playf. 
T. hispida (Perty) Stein emend. Defl. 
fo. minor Bourr. 
T. intermedia Dang. 
T. lacustris Drez. var. ovalis Drez. em. Defl. 
Т. тапвіпі Пей. 
T. minima Drez. 
T. nexilis Palmer 
T. oblonga Lemm. 
var. attenuata Playf. 
var. truncata Lemm. 
T. pusilla Playf. 
var. punctata Р1ауї. 
T. raciborskii Wol. 
var. nova Drez. 
T. robusta Swir. emend. Рей. 
T. rugulosa Stein emend. Defl. 
fo. paralella Tell & Zaloc. 
T. selecta Defl. 
T. silvatica Swir. 
T. similis Stokes var. spinosa Hub.-Pest. 
T. verrucosa Stokes fo. irregularis Defl. 
T. volvocina Ehr. 


var. punctata Playf. 
Т. woycikii Koczw. fo. pusilla (Drez.) Popova 
T. zorensis Lef. 


Sample code 


TOL 4, 5,6 
TOL 4; LKL 2, 3; CCL 2 
LKL 1,2; CCL2 
TOL 4, 5,7 
TOL 3,5 
TOL4 
TOL 4,5 
TOL 2, 4, 5, 6,7 


TOL2 
TOL 5 
CCL2 
LKL3 
TOL 4, CCL 2 
TOL 7,CCL 2,3 
TOL 5,6 
TOL4 
TOL 4, CCL 2 
TOL 2, 4, 5, 6, 7; LKL 4; CCL 2 
TOL 4, 5,7 
TOL7 
TOL6 
TOL 1, 2, 4, 5, 6, 7; CCL 2 
TOL 2, 4, 5, 6,7; CCL 2 
TL3 
LKL1 
TOL 4; LKL 4; CCL 2; TL 3 

TOL 4, 6; CCL 1,2 

TOL 2, 5; CCL 1,2 
TOL7 
TOL7 
TOL4 

LKL 1, 2; CCL2 
TOL 1, 2, 4, 5, 6, 7; 
LKL 2, 3, 4; CCL 1; TL3 

TOL 5 
TOL 7 
TOL2 


Source : MNHN, Paris 


Illustration 


20, 89-91 
25, 87 
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30 
81-82 
31 
29 
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10 
32 
24 
19 
18 
9,83 
88 
27 
15 
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Strombomonas 
S. acuminata (Schm.) Defl. 
var. amphora Playf. 
S. aspera (Skv.) Рей. 
S. asymmetrica (Roll) Popova 
S. borystheniensis (Roll) Popova 
S. brebicaudata sp. nov. 
S. conica sp. nov. 
S. cylindrica sp. nov. 
var. minor var. nov. 
S. elegans sp. nov. 
S. elongata sp. nov. 
var. minor var. nov. 
S. eurystoma (Stein) Popova 
fo. incurva (Buz.) Popova 
fo. sinensis (Skv.) Popova 
S. fluviatilis (Lemm.) Defl. 
S. gibberosa (Playf.) Def. 
S. globulosa sp. nov. 
S. lanceolata (Playf.) Defl 
var. minor var. nov. 
S. massartii Hub.-Pest. 
S. minuta sp. nov. 
S. napiformis (Playf.) Defl. var. brevicollis 
Playf. fo. minor fo. nov. 
S. oblonga sp. nov. 
5. pascherana (Skv.) Defl. 
S. praeliaris (Palmer) Defl. 
S. recurvata sp. nov. 
S. rotundata (Playf.) ей. 
S. scabra (Playf.) Tell & Conf. 
var. coberensis (Defl.) Tell & Conf. 
var. cordata (Playf.) Tell & Conf. 
var. cordata fo. (Defl.) comb. nov. 
var. coronata var. nov. 
var. longicollis (Playf.) Tell & Cont. 
var. ovata f. minor (Defl.) Tell & Conf. 
S. schauinslandii (Lemm.) Def. 
var. minor var. nov. 
S. treubii (Wol.) Defl. var. javanica Wol. 
S. urceolata (Stokes) Defl. 
var. minor var. nov. 
S. vaseformis Philip. 
S. vermontii (Defl.) Def. fo. commune 


S. verrucosa (Daday) Defl. var. genuina Defl. 


var. zmiewika (Swir.) Defl. 


TOL 2, 4, 6,7 
TOL 5 
TOL6 

TOL 2, 6,7 
TOL 4, 5,7 
TOL 4,5 
TOL 4,6,7 
TOL 5, 6 
TOL 2, 4,6 
TOL 4,5,7 
TOL 2,5 
TOL6 
TOL 7 
TOL 5,7 
TOL6 

TOL 2, 5,6,7 

TOL 5 
TOL 4,7 
TOL 2, 5,7 
TOL 5,6 
TOL 5,7 
TOL6,7 


TOL6 
TOL 2, 4,6 
CCL2 
TOL5 
TOL 2, 4,5, 6,7 
TOL 2,4 
TOL 1, 2, 4, 5,6, 7; CCL 2 
TOL 2,4 
TOL 2,4 
TOL2 
TOL 2, 4; CCL 3 
TOL 2, 4,5 
TOL 2, 4, 5, 6,7 
TOL 2,4,5,6 
TOL7 
CCL2 
TOL 5,6 
ТОГ 2,4,5 
TOL 5S 
TOL 2, 4, 5,6 
TOL 2,6 
TOL 2, 5,7 
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var. punctata var. nov. Fig. 31 
A specie lorica punctata differt, 16.5-18 um long., 13-15 um lat. In Tristate 
Oxbow lacu, Indiana, U.S.A., 5/14/91. Iconotypus: figura nostra 31. 
Lorica 16.5-18 um long, 13-15 um broad. This variety differs from var. cordata 
in the membrane being provided with small dense punctuations. 


T. curta Da Cunha emend. Defl. var. minima Tell & Zaloc. Fig. 3 

Lorica 8-9 um long; 9-10 um broad. This variety was originally reported by Tell 
& Zalocar (1985) in materials from Chaco, Argentina. Notoriously, these fresh-water 
bodies are very similar to TOL. This is the only other known record of this taxon in the 
world. 


T. granulata Swir. emend. Defl. Fig. 32 
The organisms recorded from Tristate Oxbow lake were smaller than those 
described by Deflandre (1926); 18-20 um long, 14-15 um broad. Widespread. 


T. hispida (Perty) Stein emend. Defl. fo. minor Bourr. Fig. 18 

Lorica 11-14 um long, 10.5-13 um broad. The lorica that occurred in our 
samples are smaller than those described by the author of the forma (18-20 x 15-16 
um). Europe, Guadeloupe Island, India. First record for the U.S.A. 


T. intermedia Dang. Figs. 9, 83 

Lorica 13-16 pm long, 12-14 pm diam., broadly ellipsoid; pore (2.6-3 um 
diam.) surrounded by a ring-like thickening. Membrane yellowish to deep brown, fine 
and sparsely punctuated (110-130/100 pm’). Widespread. 


T. lacustris Drez. var. ovalis Drez. emend. Defl. Fig. 88 

Lorica 20-25 um long, 14-16 um diam., broadly ellipsoid; pore (2.5-3 ym 
diam.) surrounded by a ring-like thickening. Membrane yellowish to reddish-brown, 
closely punctuated (380-420/100 um*) and ornamented with conical spines (0.5-1 pm 
long, 0.3-0.5 um diam.) very scattered distributed (52-60/100 um”). Argentina, France, 
Poland. First record for the U.S.A. 

The organisms observed showed the spines less closely distributed (250- 
300/100 xm’), than those described by Conforti & Tell (1986). 


T. mangini Defl. Fig. 27 
The lorica of this species are thinner than those described by Deflandre (1926); 
20-21 um long, 11-12 um broad. Argentina, Europe. First record for the U.S.A. 


T. minima Drez. Fig. 15 

Lorica 10.5-12 um long; 11-12 ym broad, This species was found in materials 
from Asia and Europe, this is the first record in materials from Asia and Europe, this is 
the first record for America, 


T. raciborskii Wol, Fig. 85 


Lorica 27-32 pm long, 22-25 um broad, ellipsoid. Pore without collar (2.5-3 um 
diam.), surrounded by a ring-like thickening. Membrane yellowish or reddish-brown, 
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strongly punctuated (125-150/100 um’) ornamented with conical spines (1.5-2 x 0.5-0.7 
um) distributed mainly around the ends, some also scattered on the middle surface. 
Widespread. 


var. nova Drez. Fig. 84 

Lorica 25-28 um long, 22-24 um broad, elongated-ellipsoid, sides arched and 
poles broadly rounded, punctuated (80-100/100 pm’) with somewhat irregular short 
spines (0.6-0.8 um distributed only the anterior end, Pore without collar. Membrane 
deep or reddish brown. Argentina, Poland. First record for the U.S.A. 


T. robusta Swir. emend. Defl. Figs. 22, 86 

Lorica 22.5-26 um long, 18.5-24 um broad, ellipsoid strong and irregularly 
punctuated (80-100/100 um’), with robust conical sparsely placed spines (2-3 x 0.75-1 
um). Pore without collar, normally surrounded by some spines whose length is equal to 
or greater than that of the ones on the body of the envelope, divergent or not. 
Membrane deep or reddish-brown. Widespread. 

The organisms observed were less closely punctuated (450-500/100 pm’), than 
those described by Conforti & Tell (1986). 


T. rugulosa Stein emend. Defl. fo parallela Tell & Zaloc. Fig. 13 

Lorica 18-19 um long; 17-18 um broad. This forma was originally described by 
Tell & Zalocar (1985) in samples from Chaco, Argentina, where environmental 
conditions are very similar to those of our fresh-water bodies. Argentina, Brazil, U.S.A. 


T. selecta Defl. Fig. 16 

The specimens recorded from Tristate Oxbow Lake were smaller than those 
described by Deflandre (1926), 12-14 um long, 9.5-11 um broad. Argentina, Poland. 
First record for the U.S.A. 


T. silvatica Swir. Fig. 26 
Lorica 24-27 um long, 16,5-18 pm broad. Asia, Europe. Recorded for the first 
time in America. 


T. verrucosa Stokes fo. irregularis Defl. Figs. 21, 79-80 

Lorica 10-11 ym long, 11-12 long. 11-12 ym broad, spherical to subspherical. 
Pore (1.5-1.8 pm diam.) surrounded by a annular thickening. Membrane yellowish to 
deep brown, ornamented with very small closely distributed granulations or warts (500- 
520/100 um’). France, Poland, Portugal, Recorded for the first time in America. 

In the specimens described by Rino & Pereira (1989-90) the warts were less 
closely distributed (200-350/100 ym’) than in ours: we suppose that this character could 
change with loricae age. 


T. volvocina Ehr. Figs. 1, 77-79 

Lorica 8-18 um diam., spherical; pore 1.62 um diam., with or without ring 
thickening (1.8-2 um thickness), Membrane smooth, sometimes slightly undulate (fig. 
78), hyaline yellowish, clear to deep reddish-brown. Widespread. 
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Strombomonas Defl. 


S. aspera (Skv.) Defl. Figs 52a, b 

Lorica 26.5-30 um long, 13-14 um broad, elongated-ellipsoid with the hind end 
sometimes attenuated, pore surrounded by a broad conical collar (4-7 x 3-4 um) which 
appears as a continuation of the sides of the lorica, distal end straight or oblique. 
Membrane hyaline to yellowish, irregularly thickened along the contour. This species 
was originally found in China, ours is the only other record in the world. 

Deflandre (1926) considered this species insufficiently described; and later 
(1930), he noticed that this taxon was doubtful. We coincide with Deflandre’s opinion 
on the original description, even though our specimens are very similar to the 
Skvortzov's iconotypes (1922). 


S. brevicaudata sp. nov. Figs 67 a, b 

Lorica 21-23 ym, long, 10.5-14 um lat, ovata, symmetrica. Collum 
cylindricum. Polus posterior, cauda brevis, acuta attenuatus. Paries hyalinus, 
marginibus crassis irregularibus. In Tristate Oxbow lacu, Indiana, U.S.A. 5/14/91, 
6/1/91. Iconotypus: figura nostra 67 a. 

Lorica 21-23 um long., 10.5-14 pm broad, ovate, symmetrical, Pore surrounded 
by a cylindrical collar. Hind end gradually tapered to a short and pointed caudus (1.3-2 
um). Membrane hyaline with slight irregular margins. 


S. conica sp. nov. Figs 61 a-c 

Lorica 16-21 um long., 9.5-11 um lat., forma coni, symmetrica. Polus anterior 
depressus, porus sine collum. Polus posterior rotundatus acuminatus. Paries hyalinus, 
marginibus crassis irregularibus in ambitu. In Triste Oxbow lacu, Indiana, U.S.A. 
5/14/91, 6/13/91, 7/15/91. Iconotypus: figura nostra 61 a. 

Lorica 16-21 um long, 9.5-11 ym broad, cone-shaped, symmetrical. Anterior 
end plain, pore without collar (2-2.5 ym diam.). Hind end rounded to acuminate. 
Membrane hyaline, irregularly thickened along the contour. 


S. cylindrica sp. nov. Figs 63 a-g, 92 

Lorica 23-28 um long, 13-16 ит lat, cylindrica, lateribus irregulariter 
ondulatis, polus late rotundatus or planus, ovata conspectu apicale. Porus nullis 
collum, circumdatus anulis crassis. Paries crassus, punctatus, abundantes particulae 
exogennae adhaerea super superficiem, subpalidae, discoideae, sine pyrenoidibus. 
Paramylon forma baculi. In Tristate Oxbow lacu, Indiana, U.S.A. 6/1/91., 6/13/91. 
Iconotypus: figura nostra 63 a-b. 

Lorica 23-28 um long, 13-16 um broad, cylindrical with the sides irregularly 
undulated, ends broadly rounded or flattened, ellipsoid in apical view. Pore without 
collar, surrounded by an annular thickening. Membrane thick, coarse, punctuated and 
with numerous adhering particles on its surface; yellowish to light brown. 
Chromatophores numerous, discoid and without pyrenoid. Paramylon rod-shaped. 
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var. minor var. nov. Figs 60 a, b; 93, 94 

A specie minoribus dimensionibus differt. Lorica 14-20 um long., 11-13 um lat. 
In Tristate Oxbow lacu, Indiana, U.S.A. 5/4/91, 5/14/91, 6/13/91. Iconotypus: figura 
nostra 60 b. 

This variety presented the same characteristics as the type, the only difference 
being the smaller dimensions of the envelope, 14-20 um long, 11-14 um broad. Pore 
without collar, sometimes adhering particles (figs. 93, 94) arranged like a crown 
surrounding the pore. 


S. elegans sp. nov. Figs 74 a-d 

Lorica 31-34 um long., 10-12 um lat., ellipsoidalis extendita a cylindrica, lata 
aliquid plana. Collum amplius, deficies, dilatatus in extremo distale. Polus posterior in 
cauda coni, oblicua attenuatus. In Tristate Oxbow lacu, Indiana, U.S.A., 5/14/91, 
6/1/91, 7/15/91. Iconotypus: figura nostra 74 c. 

Lorica 31-34 um long, 10-12 um broad, ellipsoid-elongate to cylindrical, sides 
sometimes flattened, continuing abruptly towards the anterior end to form a broad neck 
(3-6 x 4-6 um) which is widened and irregular at the tip. Hind end tapered to a oblique, 
conical caudus (2.5-6 um long). 


S. elongata sp. nov. Figs. 72 a, b 

Lorica 29-30 um long. 8-10 um lat., cylindrica circi breviter irregularis. 
Collum amplius, oblicuus extremo distale. Polus posterior, cauda recta or curva, 
Paries hyalinus, tenuus, rugosus. In Tristate Oxbow lacu, Indiana, U.S.A., 5/4/91, 
6/1/91. Iconotypus: figura nostra 72 a. 

Lorica 29-30 um long. 8-10 pm lat, cylindrica, lateral margins slightly 
irregular. Pore surrounded by a wide collar (4-4.5 um diam.), oblique at the distal end. 
At the rear ending in a right or curved caudus, 4-5 um long. Membrane hyaline, thin 
and rough. 


var. minor var. nov. Figs 68 a, b 
A specie minoribus dimensionibus differt. Lorica 21-23 um long., 7-8 um lat. In 
Tristate Oxbow /acu, Indiana, U.S.A., 6/13/91. Iconotypus: figura nostra 68 b. 
Lorica 21-23 m long, 7-8 um broad. S. elongate var. minor differs from the type 
variety in the smaller dimensions of the envelopes. 


S. eurystoma (Stein) Popova fo. sinensis (Skv.) Popova Fig. 34 
Lorica 27-30 ym long, 17.5-20 um broad. This forma was originally found in 
China, it is the only other known record in the world. 


S. globulosa sp. nov. Figs. 66 a, b 

Lorica 17-19 um long., 10-13 um lat., ellipsoidalis. Collum breve, leviter 
examplatus ad extremum distalem. Polus posterior, constrictus abruptum in cauda 
breve acuta. Paries hyalinus, tenuis, circi irregularis. In Tristate Oxbow lacu, Indiana, 
U.S.A., 5/14/91, 7/15/91, Iconotypus: figura nostra 66 b. 
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Т.опса 17-19 ит long, 10-13 ym broad, ellipsoid with a short collar slightly 
widened towards the tip end; hind end abruptly narrowed to a short pointed caudus. 
Membrane hyaline, thin, with irregular lateral margins. 


var. minor var. nov. Figs. 70a, b 

A specie minoribus dimensionibus differt, 17-19 um long., 7.5-8.5 pm lat. In 
Tristate Oxbow lacu, Indiana, U.S.A., 5/14/91, 6/13/91. Iconotypus: figura nostra 70 b. 

Lorica 17-19 um long, 7.5-8.5 um broad. S. lanceolata var. minor differs from 
the type variety in the considerably smaller dimensions of the envelopes. 


S. minuta sp. nov. Figs. 73 a-m 

Lorica 20-24 um long., 8.5-11 um lat., maxime polymorphica, ab fusiforme ad 
cilindricam, circuitus, valde irregularis relatio latus-longus constantis. Collum latum, 
interdum explanatus, undulatus, obliquum in extremum distale. Polus posterior 
constrictus gradaliter in caudam circiter amplificatam. Paries hyalinus, tenuis, 
rugosus. In Tristate Oxbow lacu, Indiana, U.S.A., 6/1/91, 6/13/91, 7/15/91. Iconotypus: 
figura nostra 73 a. 

Lorica 20-24 um long, 8.5-11 um broad, extremely polymorphic, fusiform to 
cylindrical, lateral margins very irregular, even though the breath/length relationship is 
constant (1/2). The pore is surrounded by a wide collar (2.5-4 x 4-5 um), somewhat 
expanded, undulated and oblique in the distal end. The posterior end gradually narrows 
down to a more or less developed caudus (1.5-5 ym). Membrane hyaline, thin and 
rough. 

Even though the organism observed were very variable, establishment of a 
pattern was impossible because of continuous transitions from one morphotype to 
another shared breadth/length ratio. 


5. napiformis (Playf.) Defl. var. brevicollis Playf. fo. minor fo. nov. Figs. 43 a, b 
A varietate minoribus dimensionibus differt, 31-32 um long., 17-24.5 um lat. In 
Tristate Oxbow lacu, Indiana, U.S.A., 6/13/91. Iconotypus: figura nostra 43 a. 
Lorica 31-32 um long, 17-24.5 um broad, collar 4 x 7 um caudus 5-6 um long. 
It differs from the var. brevicollis in the smaller dimensions of the envelopes. 


S. oblonga sp. nov. Fig. 62 

Lorica 13-14.5 um long., 11-12.5 um lat., oblonga, symmetrica. Porus nullis 
collum, circumvenitus spissitude annularis. Polus posterior rotundato. Paries hyalinus, 
rugosus, leviter undulatus. In Tristate Oxbow lacu, Indiana, U.S.A., 5/4/91, 5/14/91, 
6/13/91. Iconotypus: figura nostra 62. 

Lorica 13-14.5 pm long, 11-12.5 pm broad, oblong, symmetrical. Pore without 
collar, surrounded by an annular thickening. Posterior end rounded. Membrane hyaline, 
rough, slightly undulated. 

This newly established species resembles Trachelomonas oblonga Lemm. in 
lorica shape and dimensions, but it differs mainly in its envelope surface, which is 
typical of the genus Strombomonas (Tell & Conforti, 1984). 
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S, pascherana (Skv.) Defl. Fig. 59 
Lorica 37-40 um long, 17-21 um broad, ellipsoidal elongated. Pore wide (5-6 
ym diam.). Posterior end slightly asymmetrical and acuminate, Membrane extremely 
thick (1.5-4 um) and coarse, with a very irregular contour. 
This species was originally found in China, this is the second place where it is 
recorded. 


S. recurvata sp. nov. Figs. 76 a-g 

Lorica 22-29 um long, 15-18 um lat, conspectu rectafronte lata ovoide. 
Conspectu laterale asymmetrica, dimidium sinistra fusiforme ad cilindricum, latior 
destera, Conspectu apicale, asymmetrica, piriforme. Collum cylindricum, irregularis et 
interdum obliquum in extremo distale. Polus posterior rotundato acuminatus. Paries 
crassa, ambitus valde irregularis, cum claris densus interiores in base colli; 
subpallidae ad fuscum. Chromatophora dupliciterque pyrenoidis. In Tristate Oxbow 
lacu, Indiana, U.S.A., 5/4/91, 5/14/91, 6/1/91, 6/13/91, 7/15/91. Iconotypus: figura 
nostra 76 a. 

Lorica 22-29 um long, 15-18 um broad, 11-145 pm thickness, broadly ovate in 
frontal view. Asymmetrical in lateral view, left half fusiform to cylindrical (fig. 76 f), 
thicker than the right one (fig. 76 g). Asymmetrical in apical view, pear-shaped. Collar 
cylindrical (4-5 x 4-5 um), irregular and sometimes oblique at the free end. Posterior 
end rounded to acuminate. Membrane thick, coarse, with very irregular contour and 
with a clear interior thickening at the collar base, yellowish to light brown. 
Chromatophores with double-sheathed pyrenoids (fig. 76 d). 

In frontal view our specimens resemble S. scabra var. intermedia (Yacub.) Tell 
& Conf.; the lateral and apical views of the organism and its considerable smaller 
dimensions are its main distinguishing features. 


S. scabra (Playf.) Tell & Conf. var. cordata fo. (Defl.) comb. nov. Fig. 65 

Trachelomonas scabra var. cordata forma?, Deflandre, 1926, Nemours, p. 99, fig. 462 
Lorica 14-15 um long; 13-14 ит broad. This forma was described by Deflandre 

(1926) in materials from France. This is the only other known record in the world. 


var. coronata var. nov. Figs 58 a-d, 95 

Lorica 20.5-29 um long., 17-22 um lat., spherica ad late ovoidea, ambitu valde 
irregulare. Varietas a typo differt per possidere porum circunditus collo forma 
coronae, configuratus proiectionibus irregularibus, divergentes ad extremum distalem. 
Polus posterior rotundatus leviter acuminatum, cauda conica, breve. In Tristate Oxbow 
lacu, Indiana, 5/4/91, 5/14/91 et Cypress Cutoff lacu, Alabama, 1/6/91, U.S.A. 
Iconotypus: figura nostra 58 a. 

Lorica 20.5-29 um long, 17-22 um broad, spherical to broadly ovate, with very 
irregular contour. The distinguishing feature of this variety is the pore surrounded by a 
crown-shaped collar, which is formed by irregular projections, divergent at the distal 
end. Hind end rounded to slightly acuminate with a short conical caudus (2-3.5 4m 
long). Membrane thick, rough, punctated and with numerous adhering particles on its 
surface, yellowish to reddish-brown. 


Source : MNHN, Paris 
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var. ovata fo. minor Tell & Conf. Figs 64 a-c 

Lorica 15-21 um long, 9-21 um long, 9-12.5 ит broad. This forma was 
recorded only for South America (Argentina, Brazil, Venezuela), this is the first record 
for North America. 


S. schauinslandii (Lemm.) Defl. var. minor var. nov. Figs. 69 a, b 

A specie minoribus dimensionibus differt. Lorica 17-18 um long., 9-10 um lat. 
In Tristate Oxbow lacu, Indiana, U.S.A. Iconotypus: figura nostra 69 a. 

Lorica 17-18 um long, 9-10 ym broad. This variery is identical to the typical 
one, differing only in its smaller dimensions. 

Tell & Zalocar (1985) found specimens with this new variety dimensions, but 
they were classified as 5. schauinslandii var. schauinslandii. 


S. urceolata (Stokes) Defl. var. minor var. nov Figs. 71 a-g 
A specie minoribus dimensionibus differt. Lorica 26.5-30 um long., 11-13 um 
lat. In Tristate Oxbow lacu, Indiana, U.S.A. Iconotypus: figura nostra 71 a. 
Lorica 26.5-30 um long, 11-13 um broad. S. urceolata var, minor differs from 
the typical variety in the smaller dimensions of the envelopes. 


S. vermontii (Defl.) Defl. fo. commune Popova Figs. 51 a, b 
Lorica 31.5-43 um long, 15-28 um broad, pore 6-6.5 um diam. This forma was 
originally found in Russia, ours being the only other known record in the world. 


CONCLUSIONS 


Among the 79 taxa of Trachelomonas and Strombomonas described in this 
paper, 17 were considered as new taxa; T. cordata var. punctata, 8. brevicaudata, S. 
conica, $. cylindrica, S. cylindrica var. minor, S. elegans, S. elongata, S. elongata var. 
minor, S. globulosa, S. lanceolata var. minor, S. minuta, S. napiformis var. brevicollis 
fo. minor, S. oblonga, S. recurvata, S. scabra var. coronata, S. schauinslandii var. 
minor and S. urceolata var, minor. 

Four were only recorded for America: T. curta var. minima, T. cordata fo. 
minor, T. rugulosa var. parallela, S. scabra var. ovata fo. minor. 

Twenty six were recorded for the first time for U.S.A.; T. abrupta var. minor, T. 
bacillifera fo. spasispina, T. cordata fo. minor, T. curta var. minima, T. granulosa, T. 
hispida fo. minor, T. lacustris var, ovalis, T. mangini, T. pusilla var. punctata, T. 
raciborskii var. nova, T. selecta, T. similis var. spinosa, T. woycikii fo. pusilla, S. 
acuminata var, amphora, S. asymmetrica, 8. borystheniensis, S. eurystoma, S. 
eurystoma fo. incurva, S. lanceolata, S. massartii, S. rotunda, S. scabra var. cordata, S. 
scabra var. ovata fo. minor, S. treubii var. javanica and S. vaseformis. 

Twenty nine present a widespread distribution. 

From the comparison between the four lakes studied, it can be clearly observed 
that the highest number of taxa was recorded in TOL, where we found 73 taxa, 30 
belonging to Trachelomonas and 43 to Strombomonas. The other three lakes showed 
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very low numbers: CCL 17 taxa, LKL 8 and TL only 3. From this study we can also 
verify that in the latter lakes the genus Strombomonas presented a low number, only 4 
taxa were found in CCL; in TKL and TL this genus was not recorded. 

In TOL the samples 4 and 5 were the most diverse presenting 36 and 37 taxa 
respectively while 1 and 3 showed the lowest number of taxa. These results could 
indicate the environmental conditions in TOL were more favorable for the development 
of loricated euglenoids. 
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LEGENDS 


Fig. 1. T. volvocina; 2. T. volvocina var. punctata. 3. Т. curta var. minima; 4. T. pusilla; 5. T. pusilla 
var. punctata; 6. T. oblonga; 7. T. oblonga var. attenuata; 8. T. oblonga vat. truncata; 9. T. 
intermedia; 10. T. dybowskii: 11. T. zorensis; 12. T. nexilis; 13. T. rugulosa; 14. T. rugulosa fo. 
paralella; 15. T. minima; 16. T. selecta; 17. T. woycikii fo. pusilla; 18. T. hispida fo. minor; 19. Т. 
hispida; 20. T. abrupta var. minor; 21. T. verrucosa fo. irregularis; 22. T. robusta; 23. T. similis var. 
spinosa; 24. T. granulosa; 25. T. bacillifera var. minima; 26. T. bacillifera fo. sparsispina; 27. T. 
mangini; 28. T. silvatica; 29. T. crebea; 30. T. cordata; 31. T. cordata var. punctata; 32. T. granulata; 
33. S. eurystoma; 34. S. eurystoma fo. synensis; 35 a, b. S. eurystoma fo. incurva; 36 ac. S. 
acuminata; 37. S. massartii; 38 a-c. 5. acuminata var. amphora; 39 a, b. S. verrucosa var. zmiewika; 
40. S. borystheniensis: 41. S. gibberosa; 42. 5. praeliaris; 43 a, b. 5. urceolata; 45. S. treubii var. 
javanica; 46. S. verrucosa var. genuina; 47 a, b. S. rotunda. 





Fig. 48 a, b. S. fluviatilis; 49 a-c. S. lanceolata; 50. S. asymmetrica. 51 a, b. S. vermontii fo. 
commune; 52. a, b. S. aspera; 53 a-c. S. schauinslandii; 54. 5. scabra; 55. S. scabra var. cordata; 56 
a,b. S, scabra var. coberensis; 57. S. scabra var. longicollis; 58 a-d. S. scabra var. coronata; 59. S. 
pascherana; 60 a, b. S. cylindrica var. minor; 61 a-c. S. conica; 62. S. oblonga; 63 a-g. S. cylindrica 
var. cylindrica, a. apical view, b-g. general views; 64 a-c. 5. scabra var. ovata fo. minor; 65. 5. 
scabra var. cordata fo.; 66 a, b. S. globulosa; 67 a, b. S. brevicaudata; 68 a-b. S. elongata var. minor; 
69 a, b. S. schauinslandii var. minor; 70 a, b. S. lanceolata var. minor; 71 æg. S. urceolata var. 
minor; 72 a, b. S. elongata. 





Fig 73 a-m. S. minuta; 74 a-d. S. elegans; 75 a, b. 5. vaseformis; 76 a-g. S. recurvata, a-c. general 
views, e. apical views, d-f-g. lateral views. 


Figs. 77, 78. T. volvocina var. volvocina; 79. T. volvocina var. volvocina and T. verrucosa fo. 
irregularis; 80. T. verrucosa fo. irregularis; 81, 82. T. cordata fo. minor, general view and detail of 
the anterior end showing the collar, 83 T. intermedia; 84. T. raciborski var. nova; 85. T. 
racyborskii.var. racyborskii. 


Fig. 86. T. robusta ; 87. T. bacillifera var. minima; 88. T. lacustris var. ovalis; 89-91. T. abrupta var. 
minor; 89. general view; 90-91. Detail of envelope ornamentation; 92. S. cylindrica var. cylindrica; 
93-94. T. cylindrica var. minor; 93. general view; 94. anterior end showing detail of the pore and 
envelope surface; 95. 5. scabra var. coronata. 


Source : MNHN. Paris 
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NEW REPORT FOR MEXICO OF STAUROMATONEMA VIRIDE 
FRÉMY, 1930 (CAPSOSIRACEAE, STIGONEMATALES) 


J. CARMONA-JIMENEZ and M. GOLD-MORGAN 
Laboratorio de Ficología, A.P. 70-620, C.U. Coyoacan, 04510 México City, México. 


ABSTRACT - Stauromatonema viride Frémy, 1930 (Capsosiraceae) was observed growing at the 
base of Cladophora tufts in a small pool facing a waterfall in the state of Veracruz, Mexico. This 
represents the first report of this species in North America. There is some doubt in this genus 
regarding the basal stratum, which has been described as a prostrate multiseriate 
pseudoparenchymatous base by Frémy (1930), or as a cellular layer of twisted filaments by Govindu 
& Safeeulla (1950), although the drawing of these latter shows a layer of honeycomb-like cells. 
Geitler & Ruttner (1935/1936) mention coiled prostrate filaments in young stages but do not describe 
the basal portion in adults. In our material we have found two types of basal portions: honeycomb- 
like, similar to those depicted by Govindu & Safeeulla (1950), and a row of globose cells. We have 
ascribed our material to Stauromatonema because it corresponds closely to Geitler & Ruttner's 
emended description of this genus, and to S. viride because it resembles this taxon in all features 
except the width, which overlaps with the values of both S. viride and 5. nigrum Frémy. S. viride has 
a tropical distribution and has only three previous reports, in Gabon, Sumatra and India. 


RÉSUMÉ - Stauromatonema viride Frémy, 1930 (Capsosiraceae) a été observé au Mexique(état de 
Vera Cruz), en 1993, dans un petit étang de la région de EI Salto de Eyipantla, en face d'une cascade. 
C'est la première fois que cette espèce est signalée en Amérique du nord. Il existe quelques 
incertitudes à propos de ce genre quant à sa strate basale décrite par Frémy (1930) comme prostrée, 
multisériée et pseudoparenchymateuse tandis que Govindu & Stafeeulla (1950) la signalent comme 
étant constituée d'un entrelacs de filaments cellulaires tordus bien que quelques-unes de leurs figures 
montrent une organisation de cellules en nid d'abeille. Geitier & Ruttner (1935/1936), pour leur part, 
mentionnent, pour les stades juvéniles. des filaments prostrés enroulés et ne donnent aucune 
indication sur la partie basale des adultes. Dans le cas du matériel du Mexique, deux types de 
structure basale sont observés. Le premier est en nid d'abeille, similaire à celui présenté par Govindu 
& Stafeeulla (1950); l'autre est fait de files de cellules sphériques. Notre échantillon correspond bien 
au genre Stauromatonema et à l'espèce viride dont tous les caractères coincident à l'exception de la 
largeur cellulaire qui, ici. est intermédiaire entre celle de 5. viride et de S. nigrum. S. viride a une 
distribution tropicale et n'a, jusqu'à présent, été trouvé qu'au Gabon, en Inde et à Sumatra. 


KEY-WORDS - Stauromatonema viride, Capsosiraceae, Stigonematales, Cyanoprocaryote, Cyano- 
bacteria, Cyanophyte, freshwater, Mexican tropics. 


INTRODUCTION 


The cyanoprocaryote (Cyanobacteria, Cyanophyte) genus Stauromatonema was 
established by Frémy in 1930 based on material collected in Gabon (Equatorial Africa). 
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At that time he described two species, Stauromatonema viride and Stauromatonema 
nigrum. He placed this genus in the order Hormogonales and in the family 
Stigonemataceae. Capsosira Kützing is the genus morphologically most similar to 
Stauromatonema. Frémy separated both genera taking into account that the former has a 
convex thallus with flexuose, torulose trichomes, lateral heterocysts and hormogonia, 
whereas Stauromatonema has a flat, rigid thallus with intercalary heterocysts, lacks 
hormogonia and reproduces by planococci (Frémy, 1929). Bourrelly (1970) is of the 
opinion that these are minor differences and joins Stauromatonema to Capsosira. 
Anagnostidis & Komärek (1990) consider that this reclassification is possible but 
should be supported by field and experimental studies. 

We collected Cladophora tufts, at the base of which were inconspicuous 
crustose thalli which were very similar to the descriptions and drawings by Frémy 
(1929) of Stauromatonema. 

We follow the classification of Anagnostidis & Komárek (1990) in which both 
Stauromatonema and Capsosira are maintained and placed in the order Stigonematales, 
family Capsosiraceae. In 1935/1936, Geitler & Ruttner emended the description of 
Stauromatonema after studying material collected on the Sunda expedition to 
Indonesia, Java and Sumatra. From this material, they reported Stauromatonema viride 
and Stauromatonema nigrum and described a new species, Stauromatonema 
minutissimum, all from Sumatra. The only other report of this genus, of which we have 
knowledge, is that of Govindu & Safeeulla (1950) of Stauromatonema viride collected 
in Mysore, India. 


MATERIALS AND METHODS 


The sample was collected in the locality El Salto de Eyipantla, Veracruz (Fig. 
1), in May 1993, in a small, shallow (1 cm) rocky pool, facing the waterfall. It is 
continually sprayed by the breeze from the waterfall and splash from the river. The 
water temperature was 25.5°C, pH 8.2 and dissolved oxygen 6.24 mg I’; the substrate 
was compact mud. Our material was not detected in the field, it was found under the 
light microscope while observing tufts of Cladophora; it was neither abundant nor 
conspicuous. The material was preserved in 4% formaldehyde and deposited in the 
Herbarium of the Science Faculty of the UNAM (FCME). 


RESULTS 


Description 


Thallus an inconspicuous, irregular, olive green, crust of up to 236 um high 
(Fig. 2a), formed by filaments which originate from basal cells and grow parallel to the 
substrate, to approximately the same height and form a compact pseudoparenchyma 
(Fig. 2b). Two types of basal morphology can be distinguished: globose cells (Fig. 2c) 
or a pseudoparenchymatose conglomerate, honeycomb-like (Fig. 3a). Filaments 5.6- 
11.5 um wide. Filament cells generally quadrate, but torulose and vertically or 
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Fig. 1 - Locality «El Salto de Eyipantla», Veracruz, Mexico. 


horizontally placed rectangles can also be found. Cells 3-9.5 um wide, protoplast very 
granulose. True branches are present but scarce (Fig. 3b). Sheath thin and hyaline, often 
invisible. Heterocysts quadrate of the same size as vegetative cells, intercalary, hyaline, 
not easily distinguishable (Fig. 3c). Spherical or subquadrate structures were 
infrequently observed, apparently liberated from apical cells, 5.5-8.5 um wide (Fig. 2b). 
Hormogonia lacking. 


DISCUSSION 


Our material undoubtedly belongs to the family Capsosiraceae (Anagnostidis & 
Komárek, 1990) and to the genus Stauromatonema (Tab. I), although we found 
inconsistencies in the definition of the basal stratum. In Frémy’s original description 
the thallus is described as composed of erect filaments which grow from a prostrate 
multiseriate pseudoparenchymatous base (Fig. 4a, b). Geitler & Ruttner (1935/1936), in 
their quite detailed description of the Sumatra material, do not mention prostrate 
filaments in the adult stage, only coiled prostrate filaments in young stages; and 
Govindu & Safeeulla (1950) describe a cellular layer of twisted filaments in the basal 


Source : MNHN, Paris 





Fig. 2 - Vertical section of Stauromatonema viride leg. Carmona-Jiménez. а) Thallus. b) Compact 
pseudoparenchyma with probable reproductive structure. c) Basal portion, globose cells (arrow). 
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Fig. 3 - Vertical section of Stawromatonema viride leg. Carmona-Jiménez. a) Basal portion 
pseudoparenchymatous, honeycomb-like (arrow). b) True branching. c) Quadrate heterocysts 
(arrows); granular cell content. 


Source : MNHN. Paris 


Tab. I - Comparison at the generic level between previous reports of Stauromatonema and the Mexican material. 














Feature. Frémy, 1930 Geitler & Rurmer, 1935/1936 | Govindu & Safeeulla, 1950 | Carmona-Jiménez & Gold- 
Morgan, 1994 
habit gelatinous macroscopic macroscopic macroscopic microscopic 
growth form crust. crust. crust crust. 
erect portion pseudoparenchyma of uniseriate filaments, concrescent cushion of pseudoparenchyma of 


uniseriate filaments, slightly 
separated from each other 


narrowing towards the base 


parallel filaments 


uniseriate filaments 
































basal portion adult prostrate base 7 cellular layer of twisted prostrate basal portion. 
filaments lacking; occasionally pseudo- 

parenchyma of globose cells 

juvenile ? prostrate filaments irregularly 2 2 
twisted 
branching regular dichotomic Т sparse, lateral or pseudodichotomic curved | sparse, lateral parallel to the 
pseudodichotomic upwards and parallel principal filament. 
sheath slightly lamellated, septate, not very visible firm not very visible 
hyaline 
heterocysts intercalary absent or intercalary few and refractive sparse, intercalary refractive. 
reproductive structures planococci and gonidia gonidia planococci planococci planococci 
chroococcoïde 








?= Not reported 


Source : MNHN. Paris 
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Fig. 4 - Vertical section of a) Stauromatonema nigrum leg. Le Testu, b) S. viride leg. Le Testu. 
(Reduced from Frémy 1930). 


portion, although their drawing shows a layer of globose cells with all cell walls 
touching the neighbouring ones; no twisted filaments are apparent (Fig. 5a). 

In our material we found only adult stages (no young stages) and the two types 
of basal strata described above: a row of globose cells which are larger than the 
vegetative cells, from which the erect filaments grow (Fig. 2c and 6a), and the 
honeycomb-like basal portion (Fig. 3a and 6b). There is no doubt that there are no 
creeping filaments in the first type of basal stratum because the material was not 
damaged when separated from the substrate, which was compact mud, and the row of 
globose cells was very clear (Fig. 2c). In the second type nothing resembling a filament 
was observed. The erect filaments from both types of basal portion are 
indistinguishable from each other. 

In all drawings of Stauromatonema the habit of the erect part is very similar, 
except in the compactness of the filaments. In Frémy (1929), although the description 
mentions that filaments and branches are «soudés», in the drawing they are often 
separated from each other (Fig. 4 a, b). In the drawings of Geitler (1942) and in our 
material the structure of the thalli is as Geitler says, very similar to Hildenbrandia (Fig. 
2b and 5b), 

We occasionally observed spherical or subquadrate structures which seemed to 
be liberated from apical cells. They are very similar to those drawn by Frémy (1929) 


Source : MNHN, Paris 
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Fig. 5 - Vertical section of a) 5. viride leg. Govindu et Safeeulla (from Govindu & Safeeulla 1950). b) 
Stauromatonema minutissimum collector unknown (from Geitler & Ruttner 1935/1936). 





Fig. 6 - Vertical of Stauromatonema viride leg. Carmona-Jiménez. a) Compact pseudoparenchyma. 
b) Honeycomb-like basal portion. 


Source : MNHN, Paris 


Table I1 - Comparison at the specific level between previous reports of Stauromatonema and the Mexican material. 
































small pebbles, exposed 
directly to water currents 





Feature Stauromatonema nigrum | Stauromatonema viride | Stauromatonema viride | Stauromatonema minutissimum | Stauromatonema viride a 
Frémy, 1930, Gabon Frémy, 1930, Gabon. Govindu & Safeeulla, Geitler & Ruttner, 1935/1936, Carmona-Jiménez & z 

Geitler & Ruttner, 1950, Mysore Java Gold-Morgan, 1994, 3 

1935/1936, Java Veracruz 2 

> 

color of thallus black green brownish-green dark-green dark-green 8 
width of 6.5-8 10-12 5-9, mean=7 34 55-112 8 
filament (um) Š 
width of 353 685 ? (2)2.5-3 4.4-10.0 5 
| protoplast (jum) 8 
width and shape 3.5-5 disk-shaped 6-8 disk-shaped similar to Frémy’s ? 5.3-8.2 disk-shaped m 
planococci (um) & 
habitat river, on siliceous rock river, on schists submerged rocks and river pool on emerging 5 





basaltic rock facing a 
waterfall: epipelic 











Not reported 


562. 


Source : MNHN, Paris 


296 J, CARMONA-JIMENEZ and M. GOLD-MORGAN 


and Govindu & Safeeula (1950). According to Frémy, they could be planococci and 
according to Govindu & Safeeulla (1950), gonidia. Our material was only observed 
fixed, therefore we do not know whether they were motile or not. 

At the specific level, our material corresponds closely to Stauromatonema 
viride except that the width of the filament overlaps with the values of Stauromatonema 
viride and of Stauromatonema nigrum (see Tab. II). In fact, Geitler & Ruttner 
(1935/1936) comment that the delimitation between the two species in the material 
from Sumatra was not easy because there were intermediate forms; they decided to 
include such forms in Stauromatonema viride. Stauromatonema nigrum is probably 
within the range of variation of Stauromatonema viride and therefore a synonym. 

One difference between the Mexican material and that reported in the literature 
is the habit in the field, All other authors have reported their material from rivers, 
whereas our material was found in a pool, although not stagnant. Additionally, 
Stauromatonema from Africa, Sumatra and India is reported as a conspicuous epilithic 
crusts; our material was neither abundant, conspicuous nor epilithic. 

To date this genus has been found exclusively in tropical regions, which 
perhaps explains why it has been so infrequently reported. The fact that it has such a 
wide geographic distribution supports the idea that it is a good genus, but its taxonomy 
at the species level is still unclear. More material is needed as well as more detailed 
reports on its environmental conditions to be able to assess ranges of morphological 
variation and ecological requirements. 
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ABSTRACT - Andersons Hybrid Index method was used to identify plants of F. spiralis, F. 
vesiculosus, and hybrids between the two species collected from two areas of Great Cumbrae Island, 
Firth of Clyde, Scotland. Hybrids were found to be common in both of the sampled populations. A 
full range of hybrid forms were observed and these tended to be distributed such that F. spiralis-like 
types were found close to the Е. spiralis zone, and F, vesiculosus-like types were found closest to the 
F. vesiculosus zone. It is suggested that failure to identify hybrids rather than their rarity is the most 
probable reason for the scarcity of references to them in the literature, 


RÉSUMÉ - La méthode de l'indice d'bybridation d'Anderson a été appliquée pour identifier des 
thalles de Fucus spiralis, Е. vesiculosus et leurs hybrides qui ont été échantillonnés dans deux sites 
des Iles de Great Cumbrae dans le Firth of Clyde en Ecosse. Il s'est avéré que les hybrides étaient 
communs parmi les deux populations échantillonnées. Tout un éventail de phénotypes hybrides a été 
observé avec une tendance à être distribués de telle façon que les formes proches de F. spiralis ont 
été trouvées au voisinage de la zone à F. spiralis et que les formes proches de F. vesiculosus ont été 
trouvées au voisinage de la zone à F, vesiculosus. Il semble que la difficulté de déterminer les 
caractères hybrides plutôt que leur rareté ait été à la base du manque de références sur ce sujet dans 
la littérature. 


KEY WORDS - Fucus vesiculosus, Fucus spiralis, hybridisation, Scotland. 


INTRODUCTION 


It is a well established fact that individuals of the various species of Fucus 
exhibit a considerable degree of morphological variation both within and between 
populations (e.g. Russell, 1979, 1987; Norton ef al., 1981; Kalvas & Kautsky, 1993). 
For example the vesiculation of F. vesiculosus appears to bear some relation to vertical 
distribution on the shore, and both vesiculation and the dichotomising of plant fronds 
have been related to levels of exposure to rough water (Knight & Parke, 1950). 
However Kalvas & Kautsky (1993), studying populations of F. vesiculosus in the Baltic 
and North Seas, comment that, whilst morphological changes may be partly explained 
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by differences in wave exposure and salinity between their two study sites, it is not 
possible to rule out genetic differences (although they also conclude that it is unlikely 
that the variation observed within the population and between populations from the 
same area are genetically determined). Pollock (1969) concluded that there were 
genetic differences between the two forms of Fucus distichus which coexisted in the 
intertidal region of the San Juan Archipelago off the Pacific Coast of Washington, 
U.S.A. McLachlan et al. (1971) concluded that environmentally determined phenotypic 
plasticity is not the major factor for the very considerable morphological variation 
exhibited in nature, but rather, promiscuous hybridisation may be much more 
responsible. This proposition is supported by the fact that, upon closer examination of 
'non-typical' specimens, they are often found to be non-typical because they possess the 
characteristics of two species. It is these plants which are reputedly hybrids. 

Such plants have been reported in the wild and classified as hybrids between F. 
spiralis and F, vesiculosus (Sauvageau, 1909; Stomps, 1911; Kniep, 1925; Burrows & 
Lodge, 1951), between F. vesiculosus and F. serratus (Sauvageau, 1909), and between 
F. vesiculosus and Ascophyllum nodosum (Williams, 1899). Fucus ceranoides has also 
been reported as being involved in hybrid crosses with F. spiralis (Sauvageau, 1908; 
Gard, 1910). However, as Evans et al. (1982) comment, the validity of the term 'hybrid' 
is highly questionable without cytological or other evidence that the plants are the 
result of a cross between two distinct species. Unfortunately Fucus karyotypes appear 
to be indistinguishable (Evans, 1962, 1966) with a diploid chromosome number of 2n = 
64 and as Evans (1962) remarks, the uniformity in chromosome number, size and 
appearance in the various species may help to explain the ease with which hybrids are 
formed. Attempts to produce hybrids under laboratory conditions have been made on 
several occasions with varying degrees of success (Thuret, 1854; Williams, 1899; 
Kniep, 1925; Burrows & Lodge, 1953; Bolwell et al., 1977). As a result of this work it 
seems certain that hybridisation on the shore is feasible and that hybrid plants should be 
expected in areas where two fucoid species grow in close proximity to one another. 

Burrows & Lodge (1952) found hybrids between F. spiralis and F. vesiculosus 
in a study of fucoid populations growing in two disturbed areas - an area where the 
shore had been cleared of limpets (Patella sp.) and larger algal growth (at Port St. 
Mary, Isle of Man), and an area (in the Mersey estuary) where the rock surface flaked 
away, leaving bare areas open to recolonisation when attached plants reached a certain 
weight. 

The aim of the present study has been to repeat that of Burrows & Lodge, but 
studying natural populations in relatively undisturbed habitats, to see whether hybrids 
occur in such situations and, if so, how frequent they are and how they are distributed 
in the population. 

Algal nomenclature throughout this paper follows that of Parke & Dixon 
(1976). 


METHODS 


Populations of Fucus spiralis and Fucus vesiculosus were studied at two sites 
on Great Cumbrae Island, Firth of Clyde, Scotland in June 1993. Both sites had a very 
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shallow and uninterrupted gradient, the top of each transect being less than 1 m above 
its seaward end. Site | was at Balloch Bay on the east coast of the island. At this site 
there was a dense growth of fucoid algae on an area of bare rock at the top of the shore. 
Lower on the shore the substratum was composed of boulders embedded in a muddy 
seabed and algal growth was more spaced. Site 2 was at White Bay on the north coast 
of the island and comprised a rocky platform with a dense growth of fucoid algae at all 
levels. We were unable to estimate the depth of water at the two sites at high tide. 
However, given their proximity to one another (about 4 km) and the similarities in their 
gradient and flora we would assume their depths of seawater cover to be similar too. 

Four transects, two 10 m apart at each site, were run down the shore from the 
top of the F. spiralis zone to the bottom of the F. vesiculosus zone and all plants 
attached to the substratum along the line of the transect were scored for seven different 
characters. Neither site could be described as being exposed and all plants of the F. 
vesiculosus type possessed some air bladders; there is no evidence to suggest the 
presence of populations of F. vesiculosus var. evesiculosus. The characters chosen were 
those used to distinguish the two species, as shown in Table I (the hybrid index method 
used being based on that of Anderson, 1949). Although receptacle dichotomy is 
recognised as a character by which F. spiralis and F. vesiculosus may be separated 
(Burrows & Lodge, 1951) we felt that this character was potentially the least reliable. 
However, in order to replicate as closely as possible the work of Burrows & Lodge 
(1951) we have included it. Fucus spiralis characters were scored as 0; Fucus 
vesiculosus characters were scored as 2. If a character seemed intermediate between 
these two extremes a score of 1 was entered. The scores for each plant were totalled. As 
a result, a minimum score of 0 was possible, and this represented a plant of F. spiralis, 
and a maximum score of 14 represented a plant of F. vesiculosus. These contrasting 
score values provide a standard of reference for assessing the intermediacy and 
variability of hybrid populations (Grant, 1981) and intermediate scores were taken to 
represent hybrids or back-crosses. In keeping with modern cladistical and phenetical 
procedures, no attempt was made to weight characters a priori (Sokal & Sneath, 1963; 
contra Burrows & Lodge, 1951). 




















Character Fucus spiralis | Fucus vesiculosus 
Thallus: 
Shape Spirally twisted Flat 
Air bladders Absent Present 
Receptacles: 
Shape! Rounded Ellipsoidal pointed 
Shape2 No dichotomies 1-2 dichotomies 
Sterile rim Present Absent 
Sex Hermaphrodite Dioecious 
Sterile hairs. Protrude through — | Do not protrude 

ostiole through ostiole 














Table I. Characters used to distinguish Fucus spiralis and Fucus vesiculosus. 
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RESULTS 


Two 30 m transects were laid at each site, those at site 1 involved 35 and 33 
plants (23 hermaphrodite, 30 male, 13 female and 2 unsexed immature) and those at 
site 2 involved 62 and 48 plants (52 hermaphrodite, 33 male, 24 female and 1 unsexed 
immature). G tests (Sokal & Rohlf, 1981) were used to compare the observed sex ratios 
with a 1:1 expectation. The results showed that males were significantly more common 
than were females in the site 1 population (G — 6.83, p « 0.001), but no such bias was 
apparent in the site 2 population. 

Figure 1 shows the percentage of the plants at both sites which were found to 
have each of the possible hybrid scores. Kolmogorov-Smirnov tests (Sokal & Rohlf, 
1981) were used to compare the distributions of hybrid scores within and between sites. 
Comparing transect 1 and transect 2 from site 1, the distributions of frequencies of 
scores do not differ (D = 0.142, p < 0.001), the same is true comparing transect 3 and 
transect 4 from site 2 ( 0.19, p < 0,001). Given these results and the fact that the 
transects were only 10 m apart, and in an apparently homogeneous habitat the data 
collected were pooled to form one set per site. A Kolmogorov-Smirnoy test to compare 
the distributions of the frequencies of scores from each site suggests that the two sites 
do not differ (D = 0.203, p « 0.001). 





30 


25 


20 


15 


% of plants 


10 


07 5722 RAS OMAN OMIS T2 15274 
Hybrid Scores 


Figure 1. The percentages of plants of each hybrid score at site 1 (solid bars) and site 2 (open bars) 
For an explanation of hybrid score see text. 
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From Figure 1 it is apparent that, if rigorous criteria are used, 80.8% of plants at 
site 1 and 87.3% of plants at site 2 cannot be categorised as being typical F. spiralis or 
typical F. vesiculosus. If less rigorous criteria are used, and plants with scores of 0, 1 
and 2 are considered to be F. spiralis, and those scoring 12, 13 and 14 to be F. 
vesiculosus, 17.7% of plants at site 1 and 38.2% of plants at site 2 cannot be 
categorised as being pure examples of either species. Thus intermediates, which can be 
assumed to be hybrids, are common at both sites. Plants scoring 1 or 2 (i.e. not strictly 
F. spiralis) have in almost all cases done so as a result of possessing receptacles which 
dichotomise to a greater or lesser extent; plants scoring 13 or 12 (i.e. not strictly F. 
vesiculosus) have either possessed a thallus with a tendency to spiralling or have had 
non-dichotomising receptacles. 

Spearman's correlation coefficients (Sokal & Rohlf, 1981) were calculated to 
test the relationship between the position of plants on the shore (measured as the 
distance (cm) from the plant's holdfast to the top of the transect line) and their hybrid 
scores. The results of these analyses suggest that a strong relationship exists at site 1 
(r= 0.800, p < 0.001) and that a less strong, but highly statistically significant 
relationship exists at site 2 (r = 0.618, p < 0.001), Thus there is a clear tendency for F. 
spiralis-type plants to be situated on the upper shore, and for F. vesiculosus-type plants 
to be situated on the lower shore. However, as figure 2 shows, this is not a clear cut 
relationship and considerable overlap exists. Figure 2 also indicates that plants having 
intermediate scores tend to occur around the area of overlap between the two presumed 
species type populations. At site 1 this area is small (between 0 cm and 1500 cm from 
the top of the transect line) presumably because the area of overlap between the species 
types is also small (between 500 cm and 1000 cm). At site 2 however, where the area of 
species type overlap is large (500 cm to 2500 cm), plants with intermediate hybrid 
scores are found along the entire transect (0 cm to 3000 cm). 


DISCUSSION 


It has been stated by Evans (1962) that the uniformity in chromosome number, 
size, and appearance in the various species of Fucus may help to explain the ease with 
which hybrids are formed. However, Burrows & Lodge (1951) comment on the very 
few instances on which naturally occurring hybrids have been recorded. For 
hybridisation to occur it is obvious that the fertile periods of the two species must 
overlap so that the gametes can mix: on this basis, hybridisation is much more likely 
between F. spiralis (fertile from October to June) and F. vesiculosus (fertile from 
March to May) than it is between the latter and F. serratus (fertile from October to 
December), although of course these fertile periods may be extended in various places 
due to the ambient environmental conditions. 

Whilst it is not essential for populations of the two species to coexist, since 
gametes can be transported from their source of origin by water movements, there is a 
much higher probability of hybridisation resulting when the species are present 
together, and it is only in these circumstances that one might expect a hybrid population 
to develop. Kniep (1925) suggested that the most favourable position for hybrids would 
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be in the regions between the more sharply defined zones of the parent species, a view 
with which Burrows & Lodge (1951) disagree. 

Although the two species overlap on the shore F, spiralis inhabits a zone on the 
upper shore and F. vesiculosus occupies the middle and lower shore. It might be 
expected, therefore, that hybrids which have a preponderance of F. spiralis characters 
will be found adjacent to the population of that parent, whilst those with a 
preponderance of F. vesiculosus characters will be found near that parent. This can be 
inferred from both the Spearman's correlation coefficients for the two sites and from 
the data presented in figure 2. 

When examining plants in a hybrid swarm on the shore a complete range of 
intermediate morphologies exists between the two parent species: there could be a 
number of explanations for this. One possibility is that there is no linkage between the 
different characters selected for defining a species, and these may resultingly be 
inherited on an individual, random, basis. This would allow the existence of plants with 
any combination of characters. Alternatively, it is possible that what is being exhibited 
here is a situation where one is seeing the presence of fertile hybrids and of crosses 
between these hybrids and either other hybrids or the parent species so that the swarm 
is a mixture of parents, F1 and F2 (and so forth) generation plants. This question could 
only be answered by carrying out protein analyses of individual plants and was thus 
beyond the scope of the present study. 

Tt could be suggested that the hermaphroditic condition of F. spiralis might 
enable this species to remain distinct (and not hybridise readily) more easily than a 
dioecious species such as F. vesiculosus. Due to the method of gamete liberation, 
F.spiralis eggs are in the presence of F. spiralis sperm from the moment of their 
release (since they are produced in the same conceptacles), whereas a dioecious species 
is dependent on attracting gametes from another plant. However, the results of this 
study give no indication that one species is more or less successful than the other. 
Studying hybridisation between F. vesiculosus and F. serratus Bolwell et al. (1977) 
found that, whilst cross fertilisation could not be detected with eggs released from 
freshly collected plants, levels of fertilisation up to 20% were detected with eggs 
freshly released from plants which had been stored for 5 to 7 days. This could suggest 
that hybrids arise in the wild where, for some reason, there is a shortage of sperm so 
that it takes longer than average for the eggs to achieve fertilisation. (Hence the finding 
of Bolwell et al. (1977) that a higher rate of cross-fertilisation was achieved with ‘aged! 
eggs). This could indicate that male and female gametes mature at different times since 
there was no shortage of male plants in the populations studied (in the site 1 population, 
for example, there were twice as many male plants as female). It is known that female 
gametes liberate non-species specific sex attractants which would tend to promote 
cross-fertilisation were it not for the fact that the physico-chemical structure of the 


Figure 2. The distributions (percentages of the population) of plants in each hybrid score class found 
in each distance class from the top of the transect line at site 1 (A), and site 2 (B). Solid bars represent 
plants scoring 0, 1 and 2; open bars represent plants scoring 12, 13 and 14; and hatched bars 
represent plants with scores between of 3 and 11. 
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surface of the egg appears to control species specific binding by sperms and should 
therefore promote intra-specific fertilisation (Green et al., 1990). It is possible that as 
eggs ‘age’ over a period of time their surface physico-chemical structure may be altered, 
thus allowing the sperm of another species to effect fertilisation. 

The reason for the relative absence of hybrids under natural conditions has been 
attributed to two possible causes. It may be that hybrids are generally absent from 
shores because they find the habitat unsuitable or are unable to compete with the 
germlings and/or established plants of the parent species (Kniep, 1925). Alternatively, 
hybrids may be present commonly on the shore but they have failed to be recognised 
because of the difficulty of studying such variable species (Sauvageau, 1909). The use 
of Anderson's Hybrid Index enables the easy recognition of plants intermediate between 
two parent species, and the present study indicates the abundant presence of hybrids. 
Moreover, neither of the sites studied in the present work are disturbed or open and so 
hybrids are obviously able to both survive in the habitat and to compete with 
established populations of the parent species. We would conclude therefore that, 
generally speaking, hybrids have not been recorded because they have failed to be 
identified, rather than because they do not exist. 


ACKNOWLEDGEMENTS 


The authors would like to acknowledge the assistance given by Mr. J. Preston during data 
collection, and to thank Dr. A. Panchen who commented upon an earlier manuscript. 


REFERENCES 


ANDERSON E., 1949 - Introgressive Hybridization. New York, Wiley, 109 p. 

BOLWELL G.P., CALLOW J.A., CALLOW ME. & EVANS L.V., 1977 - Cross-fertilisation in 
fucoid seaweeds. Nature 268: 626-627. 

BURROWS E.M. & LODGE S.M,, 1951 - Autecology and the species problem in Fucus. Journal of 
the Marine Biological Association of the United Kingdom 30: 161-176. 

BURROWS E.M. & LODGE S.M., 1953 - Culture of Fucus hybrids. Nature 172: 1009-1010. 

EVANS L.V., 1962 - Cytological studies in the genus Fucus. Annals of Botany 26: 345-360. 

EVANS L.V., 1966 - The Phaeophyceae. Part I. /n M.B.E. GODWARD (ed.), The Chromosomes of 
the Algae pp. 122-148. London, Edward Arnold. 

EVANS LV, CALLOW JA. & CALLOW ME, 1982 - The biology and biochemistry of 
reproduction and early development in Fucus. In FE. ROUND & A.R.O. CHAPMAN 
(eds.), Progress in Phycological Research. Volume 1 pp. 67-109. Amsterdam, Elsevier 
Biomedical Press B.V. 

GARD M, 1910 - Sur un hybride des Fucus platycarpus et Fucus ceranoides, Comptes Rendus de 
l'Academie des Sciences, Paris, 151: 888-890. 

GRANT V., 1981 - Plant Speciation. Second edition. New York, Columbia University Press, 563 p. 

GREEN J.R., JONES J.L., STAFFORD C.J., and CALLOW J.A., 1990 - Fertilization in Fucus: 
exploring the gamete cell surfaces with monoclonal antibodies. In B. DALE (ed.) 
Mechanism of Fertilization. NATO ASI Series, Vol. H45. Berlin, Heidelberg, Springer- 
Verlag. 


Source : MNHN, Paris 


HYBRIDS BETWEEN FUCUS SPIRALIS AND F. VESICULOSUS 305 


KALVAS A. & KAUTSKY L., 1993 - Geographical variation in Fucus vesiculosus morphology in 
the Baltic and North Seas. European Journal of Phycology 28: 85-91. 

KNIEP H., 1925 - Ueber Fucus-Bastarde, Flora 118-119: 331-338, 

KNIGHT M. & PARKE M., 1950 - A biological study of Fucus vesiculosus L. and F. serratus L. 
Journal of the Marine Biological Association of the United Kingdom 29: 439-514. 

MCLACHLAN J., CHEN L.C.-M. & EDELSTEIN T,, 1971 - The culture of four species of Fucus 
under laboratory conditions, Canadian Journal of Botany 49: 1463-1469. 

NORTON T.A., MATHIESON A.C. & NEUSHUL M,, 1981 - Morphology and environment. In C.S. 
LOBBAN & M.J. WYNNE (eds.), The Biology of Seaweeds. Oxford, Blackwell, pp. 421- 
455. 

PARKE M. & DIXON P.S., 1976 - Checklist of British marine algae - third revision. Journal of the 
Marine Biological Association of the United Kingdom 56: 521-594. 

POLLOCK E.G., 1969 - Interzonal transplantation of embryos and mature plants of Fucus. 
Proceedings of the International Seaweed Symposium 6: 345-356. 

RUSSELL G., 1979 - Heavy receptacles in estuarine Fucus vesiculosus L. Estuarine and Coastal 
Marine Science 9: 659-661. 

RUSSELL G., 1987 - Spatial and environmental components of evolutionary change: interactive 
effects of salinity and temperature on Fucus vesiculosus as an example. Helgolander 
Meeresuntersuchungen 41: 371-376. 

SAUVAGEAU C., 1908 - Sur deux Fucus récoltés à Arcachon. Bulletin de la Station biologique 
d'Arcachon 2: 65-224. 

SAUVAGEAU C., 1909 - Sur l'hybride des Fucus vesiculosus et Fucus serratus. Comptes Rendus de 
la Société de Biologie, Paris 61: 832-833. 

SOKAL RR. & ROHLF F.J., 1981 - Biometry: The Principles and Practice of Statistics in Biological 
Research. Second edition. New York, W.H. Freeman, 859 p. 

SOKAL R.R. & SNEATH P.H.A., 1963 - Principles of Numerical Taxonomy. San Francisco, W.H. 
Freeman, 359 p. 

STOMPS TJ., 1911 - Etudes topographiques sur la variabilite des Fucus vesiculosus L., platycarpus 
Thur., et ceranoides L. Recueil de l'Institut Botanique ‘Leo Errera', Bruxelles, 8: 326-377. 

THURET G., 1854 - Recherches sur la fécondation des Fucacées. Annales des Sciences Naturelles, 
Botanique, série 4, 2: 197-214. 

WILLIAMS J.L., 1899 - New Fucus hybrids. Annals of Botany 13: 187-188. 





Source : MNHN, Paris 





Cryptogamie, Algol. 1994, 15 (4): 307-309 307 


OUVRAGES RECUS POUR ANALYSE 


VERHEIU E., 1993 - Marine plants on the reefs of the Spermonde Archipelago, SW 
Sulawesi, Indonesia: aspects of taxonomy, floristics, and ecology. Leiden, 
Rijksherbarium/Hortus Botanicus, 320 p. 


Cet ouvrage est le résultat de deux années d’étude (octobre 1988 & novembre 
1990) du récif corallien de l’archipel de Spermonde situé au sud-ouest de Sulawesi 
(Indonésie). Ces deux années correspondent à la troisième partie d’un programme 
interdisciplinaire débuté en 1980 et impliquant les universités indonésienne Hanasuddin 
de Ujung Pendang et hollandaises de Leiden et Utrecht. Cette partie du projet avait pour 
but de rechercher si le constat de dominance d'un type d'organisme phytosynthétique 
(algues, phanérogames marines et coraux à zooxanthelles) pouvait permettre un 
diagnostic rapide et bon marché de l'état de santé d'un systéme récifal corallien. 
Nommé «Buginesia» (du nom d'un des groupes ethniques locaux, les Bugis), ce projet 
fut financé par le Netherlands Foundation for Advancement of Tropical Research. 

L'ouvrage se présente en trois parties: une brève introduction générale (ch. 1) 
où l'on trouve un rappel historique des grandes expéditions dans le sud-est asiatique, un 
chapitre de taxinomie et floristique (ch. 2) et un chapitre d'écologie (ch. 3). Une dis- 
cussion générale de six pages (ch. 4) conclut l'ensemble qui se termine par des annexes 
(résumé, CV de l'auteur, ...). 

Le chapitre 2 est composé de cinq articles déjà publiés ou, pour le deuxième, 
soumis. Le premier (Verheij & Woelkerling, 1992, Blumea 36: 273-291) correspond à 
la typification des 23 taxons de corallines non articulées récoltés lors de l'expédition 
Siboga. Le deuxi&me (Verheij, soumis à Blumea) est une flore des corallines non articu- 
lées de l'archipel de Spermonde (incluant une clef des 16 espèces), il reste encore un 
gros travail de taxinomie à effectuer dans ce groupe en Indonésie, puisque l'auteur 
indique (p. 65) que 16 des 32 noms de corallines non articulées indiqués par Foslie, 
pour les récoltes de l'expédition Siboga, ne sont pas concernés par son étude. Le troi- 
sième (Verheij, 1993, Phycologia 32: 184-196) contient la description de la famille 
Sporolithaceae Verheij, 1993, créée pour le genre Sporolithon; l'article comprend des 
tableaux comparatifs clairs ainsi qu’une clef des espéces du genre Sporolithon de 
l'archipel de Spermonde. Le quatriéme (Verheij, 1993, Phycologia 31: 500-509) précise 
la structure et la reproduction de Sporolithon episoredion (Adey, Townsend et Boykins) 
Verheij, 1993. Le cinquième (Verheij & Prud'homme van Reine, 1993, Blumea 37: 
385-510) constitue la flore des autres macroalgues benthiques de l'archipel, incluant 
des clefs des genres, espèces et formes. Outre une mise au point taxinomique 
(comportant en particulier une étude des collections historiques) et des espèces nouvel- 
les pour l'Indonésie, ce travail apporte des données biogéographiques intéressantes (par 
exemple, page 204, trois espèces d’algues brunes sont signalées pour la première fois 
hors de leur localité type qui était Hawai pour l'une et la Chine pour les deux autres). 
19 planches photographiques regroupant un total de 138 clichés illustrent 136 des 199 
taxons inventoriés dont 146 seulement étaient connus pour l'archipel. On trouvera à la 
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fin de ce chapitre un bref résumé des potentialités économiques représentées par les 
macroalgues en Indonésie. 

Le chapitre 3 comprend trois articles. Le premier est une courte présentation 
géographique et climatique de l’Archipel. Le deuxième, déjà publié (Verheij & Erfte- 
meijer, 1993, Blumea 38: 45-64), contient la description des 11 phanérogames marines 
rencontrées sur l'archipel, leur distribution et la liste des 117 macroalgues (dont 13 
exclusives) qui leur sont associées. La diversité des phanérogames marines dans un 
même herbier est étonnante: jusqu'à 9 espèces différentes (p. 258). Le troisième article 
correspond à la raison d’être du programme telle qu'elle est annoncée en introduction: 
ses conclusions sont reprises dans la discussion générale (voir ci-dessous). 

La discussion générale répond prudemment à la question posée. Le système de 
Littler & Littler (1984, 1985) est parfaitement adapté (au moins pour les paramètres 
«concentration en nutriments» et «perturbations physiques», voir p. 293) pour prédire le 
type de phototrophe dominant le paysage récifal, connaissant les caractéristiques envi- 
ronnementales. Deux réserves sont malgré tout faites pour le cas particulier du milieu 
étudié ici: 1) les petites algues délophycées non calcifiées (small frondose algae) doi- 
vent étre exclues du test car, leur temps d'adaptation étant trés rapide, elles peuvent 
être représentatives de variations temporaires du milieu; 2) ilest proposé d'ajouter au 
modèle de Littler & Littler les algues calcifiées autres que les corallines (Padina, 
Halimeda) et les phanérogames marines (le lecteur pourra comparer la fig. 2, p. 267 et 
la fig. 21, p. 296). La prudence de la réponse réside aux niveaux de la rapidité et de 
l'aspect bon marché du test; les auteurs soulignent en outre, qu'il faut définir précisé- 
ment ce que l'on entend par «état de santé d'un récif». 

B. de Reviers 


IRVINE L.M. and CHAMBERLAIN Y.M., 1994 - Seaweeds of the British Isles. 
Volume I Rhodophyta. Part 2 B Corallinales, Hildenbrandiales. HMSO & Natural 
History Museum, London, vii + 276 p. Price £ 30 net. 


Suite trés attendue de la série de flores des Algues marines britanniques 
entreprise depuis une vingtaine d'années, cet ouvrage de 276 pages est très complet et 
très bien illustré de dessins et de photos. Il comporte une importante bibliographie. 

Le précédent volume, consacré par C.A. Maggs et M.H. Hommersand aux 
Céramiales, avait apporté un nombre impressionnant de remaniements taxonomiques 
justifiés. La flore des Corallinales et Hildenbrandiales, d'aspect a priori plus modeste 
et consacrée à des algues beaucoup moins spectaculaires, s'inscrit dans la même 
démarche et avec un effort identique de clarification. 

Une introduction claire et très documentée résume l'essentiel des connaissances 
actuelles, historique, biologiques, écologiques, concernant les Corallinales et nous 
introduit aux techniques d'étude. Elle est suivie d'une clé des genres qui d'emblée 
oblige le lecteur à mettre en application la partie technique. En un mot l'exécution de 
coupes est nécessaire. Comme beaucoup de clés elle est logique mais peut-étre de 
maniement difficile et son utilisation doit toujours étre complétée par la lecture trés 
minutieuse de la description de l'espèce supposée. Vient alors une longue série de 
présentations des espèces regroupées par genres. Les illustrations sont abondantes et 
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mêlent fort heureusement dessins et photos, les deux techniques étant, dans ce domaine, 
nécessaires et complémentaires. L'utilisation de la microscopie à balayage apparaît ici 
incontournable, ce qui risque à l'usage de décourager quelque peu le néophyte. Elle 
seule permet cependant d'appréhender le caractère très révélateur de l'architecture des 
cellules de surface. 

À une époque où l’on se préoccupe beaucoup du maintien de la biodiversité, 
mais où l'on estime à tort inutile toute tentative d'inventaire des espèces, la réalisation 
d’une telle flore apparaît tout à fait exemplaire. La publication, il y a vingt ans, d'une 
bonne mise au point sur les Corallines encroûtantes britanniques (Adey & Adey, 1973) 
pouvait laisser supposer les connaissances dans ce domaine acquises et définitives. Il 
n'en était rien et le minutieux travail entrepris par L.M. Irvine et Y.M. Chamberlain le 
prouve. Il s'appuie sur une remise en question des taxons à l'aide de leurs types, 
complétée par un retour sur le terrain et l'étude de nombreuses récoltes. Prés d'une 
trentaine de publications préalables trés argumentées ont servi de base à cette flore qui 
nous propose ainsi une synthèse trés actuelle. Quelques 14 genres et 44 espèces de 
Corallinales et 2 genres d'Hildenbrandiales y sont recensés pour les îles britanniques. 

L'ouvrage satisfait pleinement le corallinologue qui y trouvera en outre matière 
à discussion. Le temps dira si le non spécialiste y trouvera la matière de contourner la 
difficulté inhérente au handicap de la minéralisation qui fait que de nombreux taxons se 
ressemblent morphologiquement et que, à l'inverse, une méme espéce peut présenter 
des aspects trés différents. 

La qualité de la documentation ici proposée fera que l'intérét de cet ouvrage 
dépassera largement le cadre des iles britanniques ainsi que celui de l'Europe. Il 
intéressera, à n'en pas douter, l'ensemble de la communauté phycologique mondiale. 


J. Cabioc'h 


Source : MNHN, Paris 


не 
Pi 


a tae Pb aan 





Cryptoganie, Algol. 1994, 15 (4): 311-312 зи 


TABLE DU TOME 15 


ARBAULT S. et DELANOUE G. - Cryoconservation du conchocelis de Porphyra linearis 







































































(Rhodophyceae) .. 65 
BERTRAND J. et COSTE M. - Cymbella triangulum (Ehrenb.) Cleve (Bacillariophyceae), un 

taxon nouveau pour la flore européenne - caractéristiques morphologiques et 

écologiques E 147 
BLAZENCIC J. and RANDJELOVIC V. - Chara visianii J, Blazencic et V. Ranjelovie sp. 

nov. (Characeae) from the river Krka (Croatia) ... 73 
CAÑIZARES R.O., MOLINA G. y DOMINGUEZ A.R. - Composición química de dos 

microalgas marinas utilizadas como alimento en maricultura .........- 121 
CARMONA-IIMENEZ J. and GOLD-MORGAN M. - New report for Mexico of Stauro- 

matonema viride Frémy, 1930 (Capsosiraceae, Stigonematales). 285 
CONFORTI V. and JOO GJ. - Taxonomic and ultrastructural study of Trachelomonas ЕМ. 

and Strombomonas Defl. (Euglenophyta) from oxbow lakes in Alabama and Indiana 

(USA) 265 
FREDRIKSEN S. - Spore-shedding in Gelidium pusillum (Gelidiales, poot with 

some observation on a morphological mutan 165 
GIACOBBE M.G. and MAIMONE G. - First report of Alexandrium minutum Halim in a 

mediterranean lagoon ... 4 
HOFFMANN L., DETIENNE X., GOFFART A. and DEMOULIN V. - Studies of marine 

epiphytic algae, Calvi, Corsica. Ill. Variations in the population of epiphytic 

Bangiophyceae .. 53 
LANGANGEN A. - Some biological and ecological observations on Sphaeroplea annulina 

(Roth) Ag. (Chlorophyceae) in Norway .. 109 
LANGANGEN A. - Tolypella normaniana Nordstedt, a litle known Charophyte from 

northem Norway. 221 
MASUDA M. and GUIRY M.D. - The reproductive morphology of Platoma обори 

(Nemastomataceae, Gigartinales) from Gran Canaria, Canary Islands. 191 
MENDOZA ML. and MOLINA S. - Corallinales of Malvinas Island: 

characteristics. … sé es 175 
MERINO V. HERNANDEZ-MARINE M. and FERNANDEZ M. - Ultrastructure ‘of 

Mastigocladiopsis repens (Stigonematales, Cyanophyceae) ... 37 
NOVARINO G,, LUCAS LAN. and MORRALL S.- Observations on the genus Plagioselmis 

(Cryptophyceae) 87 
PANAYOTIDIS P. and MONTESANTO B. - Caulerpa racemosa (Chlorophyta) on the 

Greek соаы ......... 159 
PIAZZI L., BALESTRI E. and CINELLI F. - Presence of Caulerpa racemosa in the north- 

western Mediterranean. ...... 183 
QUOD EP. - Ostreopsis mascarenensis sp. nov. (Dinophyceae), Dinoflagellé toxique associé 

à la ciguatera dans l'Océan Indien си 
RIAUX -GOBIN C. - A check-list of the Cocconeis species (Bacillariophyceae) in Antarctic 

and Subantarctic areas, with special focus on Kerguelen Islands .... 135 
ROMERO O. y RIVERA P. - Morfología de Diplomenora cocconeiforma (Schmidt) Blazé 

(Bacillariophyceae) de las aguas marinas de Chile. 213 
SCOTT G.W. and HARIDY F.G. - Observations of the occurrence of hybrids between two 

sympatric species of fucoid algae. 295 
SEELIGMANN C.T. y TRACANNA B.C. - Limnologia del embalse EI Cadillal (Tucuman - 

Argentina) II. Estudio cualitativo del fitoplancton ......... 19 





Source : MNHN, Paris 


312 TABLE DU TOME 15 


TIMPANO P. and WUJEK DE. - The occurrence of spines on Coronastrum aestivale 








(Chlorophyta). 23 шоо 2 261 

WYNNE MJ. - The description of Hypoglossum subsimplex sp. nov. (Delesseriaceae, 
Rhodophyta) from the Florida Keys, Gulf of Mexico. . 251 

Résumé des communications présentées au colloque «Algues et biotechnologies» de la 
Société Phycologique de France et de la Société Botanique de France (Caen, 2-3 
décembre 1993) 1 





Ouvrages rèçus pour analyse 81, 163, 237, 305 


85 





Instructions aux auteurs ..... 





Commission paritaire 15-9-1981 - N° 58611 - Dépôt légal 4 trimestre 1994 - Imprimerie F. Paillart 
Sortie des presses le 30 novembre 1994- Imprimé en France 
Éditeur : A.D.A.C. (Association des Amis des Cryptogames) 
Président : D. Lamy; Secrétaire : B. Dennetière 
Trésorier : E. Bury; Directeur de la publication : H. Causse 








Source : MNHN. Paris 


CRYPTOGAMIE 


Diffusion de CRYPTOGAMIE 


LE PÉRIODIQUE FRANÇAIS 
CONSACRÉ A LA CRYPTOGAMIE 


CRYPTOGAMIE est un périodique édité 
par lA.D.A.C. (Association des Amis des 
Cryptogames), dont le siège est au Labo- 
ratoire de Cryptogamie du Muséum Na- 
tional d'Histoire Naturelle. Les cher- 
cheurs de tous pays y publient leurs 
travaux en francais, allemand, anglais, es- 
pagnol et italien, aprés accord des 
Comités de Lecture constitués de 
spécialistes de réputation internationale. 


CRYPTOGAMIE propose trois sections: 
Cryptogamie, Algologie 
Cryptogamie, Mycologie 
Cryptogamie, Bryologie-Lichénologie 


Chaque section publie 4 numéros par an 
(rage: 450 exemplaires). 


THE FRENCH JOURNAL 
DEVOTED TO CRYPTOGAMY 


CRYPTOGAMIE is а periodical 
published by A.D.A.C. (Association des 
Amis des Cryptogames), settled at Labo- 
ratoire de Cryptogamie, Muséum National 
d'Histoire Naturelle. Research workers 
from the whole world publish their papers 
in French, German, English, Spanish and 
Italian, after acceptation by a selection 
commettee that comprises experts of inter- 
national renown. 


CRYPTOGAMIE offers to its subscribers 
three sections: 

Cryptogamie, Algologie 

Cryptogamie, Mycologie 

Cryptogamie, Bryologie-Lichénologie 
Each section publishes 4 numbers a year 
(printing: 450 ex.). 











E Europe I Afrique C Australie 
Amérique Asie 








Origine des 453 articles publiés de 1986 à 1991 





(В Europe 
Amérique 








Répartition des articles publiés de 1986 à 1991 selon la langue 





E Français W italien 


Anglais 


E Espagno) 
О лпетапа 





Source : MNHN, Paris 


SOMMAIRE 


I.P. QUOD - Ostreopsis mascarenensis sp. nov. (Dinophyceae), Dinoflagellé 
toxique associé à la ciguatera dans l'Océan Indien. .... gr 





MJ. WYNNE - The description of Hypoglossum subsimplex sp. nov. 
(Delesseriaceae, Rhodophyta) from the Florida Keys, Gulf of Mexico. .. 


P. TIMPANO and D.E. WUJEK - The occurrence of spines on Coronastrum 
aestivale (Chlorophyta). … 





V. CONFORTI and G.-J. JOO - Taxonomic and ultrastructural study of 
Trachelomonas Ehr. and Strombomonas Defl. (Euglenophyta) from 
oxbow lakes in Alabama and Indiana (U.S.A.). .. 





J. CARMONA-JIMENEZ and M. GOLD-MORGAN - New report for Mexico of 
Stauromatonema viride Frémy, 1930 (Capsosiraceae, Stigonematales) ... 


G.W. SCOTT and F.G. HARDY - Observations of the occurrence of Toras 
between two sympatric species of fucoid algae. . 





Ouvrages reçus pour analyse .. .. 





Table du tome 1 





Cryptogamie, Algol. 1994, 15 (4): 241-312. 





243 


253 


263 


267 


287 


297 


307 


311 


